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LETTER  OF  TRANSMITTAL. 


Carbondale,  III.,  December  80,  1880. 
Hon.  James  R.  Scott,  President  of  the  State  Board  of  Agriculture: 

In  compliance  with  the  second  section  of  the  Act  of  the  Legisla¬ 
ture  of  Illinois,  entitled  ‘‘An  act  in  relation  to  the  State  Board  of 
Agriculture,”  approved  May  25,  1877,  I  have  the  honor  of  presenting 
herewith  my  “Fifth  Annual  Report,  as  State  Entomologist,  on  the 
Noxious  and  Beneficial  Insects  of  the  State  of  Illinois.” 

This  will  form  the  tenth  of  the  series  of  reports  by  the  State 
Entomologist,  viz :  one  by  Mr.  Walsh,  four  by  Dr.  LeBaron,  and 
five  by  the  present  incumbent.  The  title,  therefore,  will  be  as  fol¬ 
lows :  “ Tenth  Report  of  the  State  Entomologist,  on  the  Noxious  and 

Beneficial  Insects  of  the  State  of  Illinois ,”  according  to  the  plan  here¬ 
tofore  adopted. 

I  am  glad  to  inform  you  that  the  demand  for  these  reports  is 
steadily  on  the  increase,  not  only  in  our  own  State,  but  from  others 
outside  of  our  own  State.  The  outside  demand  has  in  fact  increased 
to  such  an  extent  that  the  few  copies  (200)  bound  separately,  and 
allowed  rue  for  distribution,  are  not  sufficient  to  supply  the  demand 
and  retain  such  as  are  necessary  for  exchanges,  societies  and 
specialists. 

I  have  received  a  number  of  requests  for  them  from  Europe,  and 
very  flattering  notices  of  them  have  been  returned  by  those  receiving 
them. 

Aware  of  the  fact  that  our  farmers  and  horticulturists  generally 
meet  with  injurious  insects  when  they  are  in  the  larval  or  worm 
slmpe,  and  hence  experience  great  difficulty  in  determining  species, 
which  are  usually  described  and  referred  to  in  their  perfect  shape, 
I  have  devoted  a  large  portion  of  the  present  report  to  descriptions 
of  larvae.  Although  limiting  myself  to  such  species  as  are  found  in 
Illinois,  and  a  few  others  injurious  to  commonly  cultivated  plants, 
and  which  will  therefore  probably  be  met  with  here,  I  have  been 
able  to  notice  but  two  orders — the  Lepidoptera  and  Hymenoptera — 
for  the  present  report. 

In  the  .  preparation  of  this  part  of  the  work,  I  have  been  very 
greatly  aided  by  Mr.  Coquillet,  whose  contribution,  although  dupli¬ 
cating  a  small  portion  of  the  report,  is  inserted  as  furnished  by 
lnm,  as  it  was  impossible,  to  omit  these  portions  without  leaving  out 
some  additional  information.  I  am  also  under  obligations  to  Miss 
Nettie  Middleton  and  Mr.  John  Marten,  who  have  prepared  articles 
—1 
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on  the  larvae  of  some  of  the  groups,  as  will  be  seen  by  reference  to 
the  descriptive  catalogue  of  larvae. 

In  order  to  render  this  practically  useful,  I  have  avoided,  as  far 
as  possible,  technical  language,  have  made  use  of  the  most  promi¬ 
nent  and  easily  understood  characters  in  descriptions  ;  have  referred, 
as  far  as  possible,  to  the  more  easily  observed  habits,  to  the  plants 
and  parts  of  plants  to  which  their  injuries  are  confined.  To  aid  in 
determining  species,  I  have  not  only  prepared  synoptical  tables  in 
plain  language,  but  have  given  a  list  of  plants,  with  the  names  of 
species  preying  on  them. 

You  will  see  from  this  that  my  object  has  been  to  make  this 
report  useful  even  to  the  most  unscientific  farmer.  Some  technical 
terms  have  been  retained,  because  it  is  impossible  to  be  exact  and 
entirely  dispense  with  them ;  but  most  if  not  all  of  these  are  ex¬ 
plained. 

There  may  be  a  disposition  on  the  part  of  some  to  complain  that 
in  this  part  of  my  report  I  have  limited  myself  too  strictly  to 
descriptions  of  the  larvae,  where  fuller  statements  in  reference  to  the 
history  and  habits  would  have  been  more  interesting.  Had  I 
attempted  this,  the  chief  object  in  view — to  give  as  complete  synopsis 
of  injurious  insects  found  in  Illinois  as  possible — would  have  been 
defeated,  as  the  space  allowed  me  would  have  been  wholly  insuffi¬ 
cient.  1  had,  therefore,  to  carry  out  my  plan  as  I  have  done,  or 
else  wholly  abandon  it,  which  I  did  not  wish  to  do,  as  the  work  is 
one  greatly  needed. 

Believing  it  important  to  devote  attention  each  year  to  one  or  more 
of  the  notedly  injurious  species,  as  circumstances  may  favor  further 
study  of  them,  I  have  adopted  this  plan  for  the  past  three  years, 
and  continued  it  the  present  year.  Thus,  a  considerable  portion  of 
my  second  report  is  devoted  to  a  discussion  of  the  history,  habits, 
characters  of,  and  best  remedies  for  the  Chinch-bug;  my  third  is 
devoted  entirely  to  the  Plant-lice,  which  at  times  develop  in  such 
vast  numbers  as  to  become  very  injurious;  my  fourth  contains  a 
lengthy  discussion  of  the  characteristics,  history,  habits  of,  etc.,  and 
remedies  for  the  European  Cabbage-worm. 

In  the  report  now  presented  I  have  discussed  at  considerable 
length  some  of  the  more  important  points  in  the  history  and  habits 
of  the  Army-worm,  with  a  view  of  arriving  at  the  best  practical 
remedy.  The  appearance  of  this  species  in  vast  numbers  during 
the  past  summer,  in  the  regions  of  Long  Island  Sound,  brought  it 
into  prominent  notice,  and  drew  from  two  of  our  leading  entomol¬ 
ogists  articles  in  reference  to  it. 

The  habits  and  characters  of  this  species  were  very  fully  dis¬ 
cussed  by  Mr.  Walsh  and  myself  in  the  Prairie  Farmer  in  1861, 
and  Mr.  Walsh’s  first  report  devotes  a  long  article  to  the  species ; 
but  these  are  not  now  obtainable ;  in  fact,  the  recent  articles  just 
referred  to  apparently  overlook  these  discussions  and  the  facts  then 
made  known.  On  this  account,  and  because  of  the  importance  of 
the  subject,  and  the  data  obtained  since  1861  in  reference  to  the 
species,  I  selected  it  as  one  of  the  most  notedly  injurious  insects 
to  receive  attention  during  the  past  year. 
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The  relations  of  climatic  conditions  to  the  development  of  injuri-- 
ons  insects  is  a  question  to  which  I  have  devoted  considerable 
attention  the  past  year. 

It  is  impossible  to  advance  but  few  steps  in  the  careful  study  of 
the  habits  of  any  widely  distributed  species,  without  encountering 
the  climatic  factor.  In  my  study  of  the  Chinch-bug  this  presented 
itself  so  prominently  that  I  determined  to  examine  more  carefully 
and  thoroughly  than  had  been  heretofore  done,  the  relation  of 
meteorological  conditions  to  the  development  of  the  species.  This 
necessitated  an  examination  of  all  the  meteorological  records  of  our 
State,  and  of  the  eastern  portions  of  Missouri  and  Iowa.  As  will 
be  seen  by  reference  to  the  accompanying  report,  I  have  shown  the 
result  in  curved  lines,  thus  forming  a  graphic  representation  by 
means  of  which  the  eye  can  readily  observe  the  more  prominent 
points.  The  series  used  extends  from  1840  to  1878 ;  and  if  the 
facts  developed  by  an  examination  of  this  series  are  to  be  a  guide, 
the  year  1881  will  be  dry  over  a  large  portion  of  our  State,  and 
hence  a  short  crop  year  so  far  as  corn  and  the  later  crops  are  con¬ 
cerned.  I  do  not  wish  to  be  understood  as  giving  an  opinion  to 
this  effect,  but  as  simply  stating  that  the  facts  developed  by  an 
examination  of  the  series  indicate  this.  So  far  as  the  temperature 
is  concerned,  no  rule  appears  by  which  any  indications  of  the  future 
can  be  ascertained.  According  to  the  rain  curve  and  the  history  of 
the  Chinch-bug  in  the  past,  next  year  will  be  a  Chinch-bug  year,  if 
the  season  is  above  the  average  temperature.  This  subject  of 
climatic  influence  is  so  important  that  I  have  ventured  some  sug¬ 
gestions  on  points  which,  I  think,  have  been  overlooked  in  its  dis¬ 
cussion. 

By  the  permission  of  Dr.  A.  S.  Packard,  I  am  allowed  to  insert 
in  my  present  report  his  paper  on  the  Hessian -fly.  I  have  added 
some  notes  where  I  disagree  with  the  conclusions  of  the  author — 
where  I  think  his  language  needs  elucidating,  and  where  I  think  it 
necessary  to  note  some  additional  fact  or  thought ;  but  I  have  not 
attempted  any  change  in  the  author’s  language. 

I  had  intended  to  discuss  somewhat  fully  in  this  report  the 
general  subject  of  remedies,  but  have  not  been  able  as  yet  to  com¬ 
plete  this  paper ;  possibly,  if  the  printing  of  the  report  is  clelayed, 
I  may  yet  have  it  ready  in  time  to  be  inserted. 

I  can  state  here  that  one  of  the  general  conclusions  at  which  I 
arrive  is,  that,  as  a  general  rule,  topical  applications  are  really  of 
but  little  value  except  in  the  garden,  greenhouse  and  orchard.  The 
time,  expense  and  injury  to  the  crop  by  the  insects  and  substance 
applied  generally  equal  or  overbalance  the  benefit,  even  when  it 
drives  away  or  destroys  the  pest.  Preventive  measures,  therefore, 
are  the  ones  to  be  chiefly  relied  upon  for  the  protection  of  field 
crops. 

During  the  year  some  additional  boxes  of  insects  have  been  fur¬ 
nished  the  Museum  of  the  State  Agricultural  Department,  which 
have  been  put  in  their  proper  places  by  your  curator,  Miss  Bradford. 

My  first  installment  to  the  Industrial  University  was  forwarded 
during  the  year  to  Prof.  Burrill. 

In  November  about  2,600  duplicate  specimens  were  forwarded  to 
Prof.  Forbes,  with  the  understanding  that  he  would,  from  these  and 
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his  own  collection,  make  up  as  complete  a  series  as  possible  for  the 
Industrial  University.  It  was  thought,  after  consultation  with  him, 
that  in  this  way  our  collections  could  be  made  more  useful  to  the 
State  than  in  any  other  way.  Not  only  would  the  University,  by 
this  method,  receive  more  species  than  from  the  one  collection,  but 
the  other  duplicates  can  thus  be  used  for  the  benefit  of  other  insti¬ 
tutions  and  schools.  The  offer  made  to  me  by  Prof.  Forbes  was 
very  acceptable,  and  I  therefore  gladly  availed  myself  of  it.  I  re¬ 
tained  a  full  series  for  the  use  of  the  Agricultural  Museum  of  such 
species  as  have  not  already  been  sent. 

In  closing,  allow’  me  to  tender  my  thanks  to  the  Governor  and 
various  State  officers,  and  officers  of  your  Board,  for  favors  received. 
I  am  under  renewed  obligations  to  Hon.  S.  D.  Fisher  and  Col.  C.  F. 
Mills  for  the  use  of  books  and  various  other  favors ;  also,  to  Prof. 
S.  A.  Forbes,  Prof.  G.  H.  French,  D.  W.  Coquillet  and  Miss 
Bradford,  for  specimens  of  insects,  and  other  assistance ;  to  Mr. 
Coquillet,  also,  for  a  very  valuable  paper  on  insect  larvse,  which  is 
inserted  in  this  report.  Also,  to  Miss  Nettie  Middleton,  for  efficient 
aid  as  my  assistant. 

To  the  Illinois  Central  B.ailroad  Company  I  am  under  obligations 
for  an  annual  pass  over  their  roads. 

Very  respectfully, 

CYRUS  THOMAS, 

State  Entomologist. 


THE  ARMY  WORM. 


iy  written  in  reference  to  this 
q/  insect  that  it  may  appear 


superfluous  to  add  anything 
y?  at  this  time  to  the  literature 
°  of  the  subject.  But  the 


earlier  articles,  brought  out 
chiefly  by  its  appearance  in 
such  vast  numbers  in  1861, 


So  much  has  already  been 


Fig.  1.— Army  Worm  Moth.  Leucania  unipuneta.  contained  mostly  in  peri¬ 
odicals,  and  are  not  only  inaccessible  to  the  people,  but  appear  to 
have  been  almost  entirely  overlooked  by  those  who  have  written 
more  recently  upon  the  subject.  For  this  reason,  and  the  fact  that 
it  occasionally  proves  very  injurious  in  Illinois,  I  have  concluded  to 
devote  an  article  in  this  report  to  its  history,  habits  and  descrip¬ 
tion,  together  with  such  suggestions  as  to  remedial  measures  as  I 
deem  of  most  importance. 

As  there  are  yet,  and  have  been  since  the  study  of  the  species 
commenced,  in  1861,  radical  differences  of  opinion  among  entomol¬ 
ogists  in  reference  to  certain  points  in  its  life  history,  I  have  thought 
it  best  to  review,  somewhat  at  length,  these  different  opinions,  cor¬ 
recting  them  where  subsequent  investigations  have  shown  them  to  be 
clearly  erroneous,  and  discussing  those  in  regard  to  which  there  are 
yet  different  views,  or  that  are  yet  in  doubt." 

That  much  is  yet  to  be  learned  in  reference  to  it,  is  apparent 
from  the  fact  that  the  number  of  broods  in  the  different  latitudes  ' 
in  which  it  is  found  is  still  a  subject  of  doubt  and  discussion;  the 
method  of  hibernating  in  these  different  sections  is  still  unascer¬ 
tained  with  anything  like  satisfactory  certainty ;  the  conditions  nec¬ 
essary  to  and  causes  of  its  occasional  development  in  such  vast 
armies  have  not  been  satisfactorily  determined ;  and  lastly,  we  may 
add  that  the  cause  of  its  marching  at  times  when,  as  is  now  known, 
its  normal  habits  are  those  of  an  ordinery  cut-worm,  is  yet  a  mys¬ 
tery. 

It  is  true,  speculation  in  reference  to  these  points  has  been  freely 
indulged  in,  and  theories  apparently  satisfactory  to  the  authors  ad¬ 
vanced,  but  these  are  still  theories,  and  not  demonstrated  facts.  I 
do  not  flatter  myself  with  the  hope  that  I  shall  he  able,  at  this 
time,  to  settle  conclusively  the  disputed  points  of  the  insect’s  life 
history,  or  that  the  additional  facts  I  herewith  present  will  dispel 
the  mystery  surrounding  it.  The  most  I  expect  to  be  able  to  accom¬ 
plish  is,  by  bringing  together,  in  a  condensed  form,  the  facts  ascer¬ 
tained  in  reference  to  the  species  up  to  the  present  time,  and  the 
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various  theories  advanced,  to  eliminate  the  conclusions  heretofore 
arrived  at  that  are  clearly  erroneous,  to  point  out  the  direction  in 
which  investigation  is  needed,  and  from  the  facts  that  are  satisfac¬ 
torily  determined,  to  suggest  such  remedial  or  preventive  measures 
as  appear  to  offer  the  greatest  hope  of  success. 

A  very  excellent  article  on  the  species  was  given  by  Mr.  B.  D. 
Walsh  in  his  first  report  as  acting  State  Entomologist,  the  only  one 
that  appears  in  the  entire  series  of  State  Entomological  Reports. 
Unfortunately,  copies  of  this  report  are  very  scarce,  and  much  of 
the  article  is  of  a  controversial  nature  not  adapted  to  practical 
purposes,  and  devoted  to  the  advocacy  of  views  in  reference  to  the 
species  which  subsequent  investigations  have  shown  to  he  erroneous. 

A  mere  mention  of  the  species  is  made  in  my  second  report,  in 
the  brief  synopsis  of  our  Lepidoptera  prepared  by  Prof.  French,  but 
nothing  further. 

This  insect  has  heretofore  been  looked  upon,  in  Economic  Ento¬ 
mology,  much  as  the  comet  in  Astronomy,  an  unheralded  visitor, 
whose  coming  could  not  be  predicted,  and  whose  disappearance  was 
equally  as  mysterious.  Although  its  history  is  not  yet  thor¬ 
oughly  known  and  its  relation  to  climatic  conditions  not  thoroughly 
understood,  yet  item  after  item  is  being  added,  so  that  we  may  hope 
that  ere  long  its  entire  history  will  be  so  thoroughly  understood 
that  the  entomologist  may  be  able  to  give  timely  warning  of  its 
coming.  To  this  point  we  will  again  call  attention  hereafter,  when 
we  come  to  speak  of  remedial  measures. 

Although  always  present  with  us  in  some  form,  as  eggs,  worms, 
chrysalides  or  moths,  yet,  in  ordinary  years,  in  such  small  numbers 
that  the  injury  they  do  is  so  slight  that  it  does  not  attract  atten¬ 
tion,  and  hence  they  are  unnoticed  except  by  entomologists  who 
know  when  and  where  to  look  for  them.  Another  fact,  which  will 
hereafter  be  more  especially  noted,  that  is  calculated  to  deceive  un¬ 
scientific  observers,  and  even  entomologists  not  acquainted  with  their 
habits  is,  that  normally  they  are  “Cut-worms,”  and  not  “Army- 
worms,”  appearing  in  the  latter  role  only  in  years  when  favorable 
conditions  have  developed  them  in  great  numbers.  Hence,  in  speak¬ 
ing  of  the  “appearance”  of  the  species,  we  allude  to  its  appearance 
in  unusual  numbers  and  in  its  character  as  a  true  “Army-worm.” 


ITS  PAST  HISTORY. 

The  following  notices  of  the  earlier  dates  of  its  appearance  are 
taken  from  Dr.  Fitch’s  article: 

“In  1748  there  were  ‘millions  of  devouring  worms,  in  armies, 
threatening  to  cut  off  every  green  thing.’ — Flint’s  2d  Report  Agric. 
of  Mass.,  p.  86. 

“In  1770  a  black  worm,  about  an  inch  and  a  half  long,  devoured 
the  grass  and  corn.  They  all  moved  in  one  direction,  and  when 
they  were  intercepted  by  furrows  in  ploughed  land,  they  fell  into 
them  in  such  numbers  as  to  form  heaps.  They  sought  shelter  in 
the  grass,  a  hot  sun  being  fatal  to  them ;  they  disappeared  suddenly 
about  the  close  of  June  and  beginning  of  July.' — Webster  on  Pesti¬ 
lence,  vol.  1,  p.  259. 
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“Eleven  years  afterwards  the  same  kind  of  a  worm  appeared 
again,  but  they  were"  few  in  number.’' — Cultivator,  10th  Aug. 

“1790 — Millions  of  the  same  black  worm  reappeared  in  Hartford 
and  Norwich,  Conn.” 

“1817 — It  appeared  May  22d,  in  Worcester;  also  in  Albany.” 

From  1817  until  1861  we  find  no  further  mention  of  its  appear¬ 
ance  in  the  Eastern  States,  but  during  this  interval  it  appears  to 
have  been  frequently  noticed  in  the  Western  States. 

The  following  dates  given  for  Illinois  were  gathered  chiefly  by  Mr. 
Walsh,  from  the  statements  of  old  settlers :  1818  or  1820,  1825, 

1826,  1884,  1888,  1841,  1842,  1845,  1849,  1856  and  1857.  The  visita¬ 
tion  in  each  case  being  local,  1818  or  1820,  1838,  1842,  1856  and * 
1857,  to  Union  county;  1825,  1826,  1834,  1839,  1841  and  1842,  to 
Perry  county;  1842,  1845  and  1858,  to  northern  counties.  Mention 
is  also  made  of  its  visiting  Vermilion  county  in  1835,  and  the  Okaw 
region  in  1850. 

It  appears  to  have  been  noticed  in  Central  Missouri  in  1854,  and 
Northern  Ohio  in  1855. 

In  1861,  when  it  reached  the  maximum  of  its  development,  it  was 
observed  throughout  the  northern  and  middle  portion  of  the  United 
States,  from  Maine  to  Kansas,  and  as  far  south  as  Tennessee. 

According  to  Prof.  Kiley,  it  attracted  some  attention  in  limited 
localities  in  Illinois  and  Missouri,  in  1865  and  1866.  In  1869  it 
appeared  in  considerable  numbers  in  Missouri,  and  parts  of  Illinois 
and  Indiana.  In  1871  it  was  reported  in  parts  of  Iowa  and  in  two 
counties  in  Illinois ;  in  1872  it  appeared  in  Iowa,  Missouri,  Wiscon¬ 
sin,  and  parts  of  Illinois,  Ohio,  Kentucky  and  New  York.  The  year 
1875  was  one  of  still  more  general  visitation ;  and  lastly,  we  have 
to  record  its  appearance  in  great  numbers  in  New  Jersey,  Southern 
New  York  and  Connecticut,  in  1880. 

I  have  made  some  examination  in  reference  to  the  notices  of  its 
appearance  in  Illinois  previous  to  1861,  and,  although  many  old 
settlers  have  a  distinct  recollection  of  seeing  large  armies  of  the 
worms  once  or  twice,  and  of  extensive  injury  done  by  them  to  crops, 
yet  I  find  the  dates  as  given  wholly  unreliable.  I  recollect  that  in 
1861,  when  they  appeared  in  such  vast  numbers,  that  the  older 
farmers  were  then  fully  aware  of  the  advantage  of  ditching  against 
them,  and  spoke  of  having  previously  adopted  the  same  plan ;  but 
my  recollection  is,  that  it  was  then  generally  understood  that  1844 
had  been  the  previous  year  in  which  they  appeared  in  the  greatest 
number.  It  will  only  be  safe,  therefore,  to  set  down  1861,  1869, 
1872  and  1875  as  Army-worm  years  in  the  Northwest. 

NATURAL  HISTORY  AND  DESCRIPTION. 

Notwithstanding  all  that  has  been  written  in  reference  to  this 
species,  we  cannot  yet  claim,  as  heretofore  remarked,  and  as  will 
be  seen  by  what  is  hereafter  stated,  that  its  entire  life  history  is 
absolutely  known.  In  fact,  the  few  discoveries  made  since  1861  have 
only  served  to  prove  the  correctness  in  great  part  of  the  conclusions 
I  then  formed,  which  are  given  in  the  quotation  below  from  my 
article  in  the  Prairie  Farmer  of  June  20,  1861.  It  has  been  as¬ 
serted  again  and  again,  that  up  to  1861  our  knowledge  of  the  Army- 
worm  remained  a  blank ;  that  is  to  say,  no  one  had  traced  it  into 
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any  other  stages  of  its  growth.  This  statement  has  remained  up  to 
this  time  unchallenged,  and  has  been  received  as  conclusive.  Jus¬ 
tice  to  a  faithful  worker  in  economic  entomology,  who  no  longer 
lives  to  claim  his  own  rights,  demands  that  this  statement  be  cor¬ 
rected.  In  an  article  prepared  for  the  Agricultural  Report  of  Ohio 
for  the  year  1855,  Mr.  J.  Kirkpatrick  makes  the  following  statement : 

“Last  season  (1855),  in  consequence  of  the  heavy  rains  in  the 
early  part  of  June,  the  flats  of  the  Cuyahogo  were  flooded.  After 
the  subsidence  of  the  water,  and  while  the  grass  was  yet  coated 
with  the  muddy  deposit,  myriads  of  small  blackish  caterpillars  ap¬ 
peared  ;  almost  every  blade  had  its  inhabitant,  no  animal  could  feed 
upon  it  without  at  every  bite  swallowing  several ;  if  a  new  blade 
sprung  up  it  was  immediately  devoured,  but  what  was  most  re¬ 
markable,  the  insects  did  not  attempt  to  remove  to  land  a  foot  or 
two  higher,  but  that  had  not  been  covered  by  the  water.  When 
nearly  full  grown,  I  removed  about  twenty  individuals,  and  placed 
them  in  a  well  aired  and  glazed  box,  and  by  this  means  I  had  a 
very  favorable  opportunity  to  observe  their  habits  and  changes. 
The  caterpillar,  when  full  grown,  is  two  inches  in  length,  of  a 
blackish  grey,  the  grey  being  formed  by  whitish  lines  running  parallel 
with  each  other  the  length  of  the  body,  two  lateral  lines,  the  upper 
having  a  yellowish  center,  the  lower  a  red  one ;  with  16  legs.  Its 
method  of  eating  is  to  strip  the  entire  leaf  from  the  midrib,  and  it 
will  do  so  very  rapidly.  I  supplied  my  specimens  with  different 
kinds  of  grass,  all  taken  from  high  land,  and  they  ate  all,  and  this 
was  the  more  remarkable  from  the  non-removal  of  their  own  ac¬ 
cord  from  the  once  flooded  meadows,  even  when  their  food  gave 
out.  During  the  few  days  that  I  had  them,  their  numbers  rapidly 
decreased  until  only  some  four  or  five  were  left,  and  as  I  made 
minute  examination  of  the  box  and  found  no  remains,  I  came  to 
the  conclusion  that  the  stronger  had  devoured  the  weaker,  and  yet 
during  this  whole  time  they  had  a  superabundance  of  food  that  they 
seemed  to  relish.  When  fully  grown,  they  entered  the  ground, 
changing  to  a  light  brown  pupa ;  that  became  darker  in  a  few  days, 
and  at  the  end  of  two  weeks  emerged  a  light  brownish  colored  moth, 
with  a  small  silvery  mark  in  the  center  of  the  anterior  wings,  the 
posterior  pair  darker,  edged  with  a  lighter  tint,  the  thorax  crested ; 
extent  of  wings  nearly  two  inches,  no  apparent  difference  between 
the  sexes  and  belong  to  the  family  Noctuidae,  but  I  am  not  sure  to 
what  genus.” 

It  is  evident  from  what  is  here  stated,  that  these  worms,  although 
not  marching,  were  Army-worms,  as  the  description  of  the  moth 
proves,  when  taken  in  connection  with  what  is  said  of  the  worms 
and  chrysalis,  that  it  was  the  Leucania  unipuncta.  To  Mr.  Kirk¬ 
patrick,  therefore,  belongs  the  credit  of  having  first  reared  the 
species  from  the  larval  to  the  perfect  state,  though  he  failed  to  de¬ 
termine  its  specific  name. 

In  1861  it  was  traced  to  the  perfect  state  by  Mr.  B.  D.  Walsh, 
of  Rock  Island,  Mr.  Emery,  of  the  Prairie  Farmer,  Col.  John 
Daugherty,  of  Jonesboro,  Mr.  Bartlett,  of  Champaign  county,  and 
myself  in  Illinois,  and  by  Dr.  Asa  Fitch  in  New  York.  But  to  Dr. 
Fitch,  as  Mr.  Walsh  remarks,  “we  western  ‘bug  hunters’  are  ex- 


9 


clusively  obliged  for  disentangling  the  intricate  synonyms  of  the 
species  and  identifying  the  L.  unipuncta  of  Haworth  with  L.  extranea 
of  Guenee.” 

THE  EGGS. 

Previous  to  1876  no  one  had  ascertained  by  actual  observation, 
so  far  as  I  am  aware,  the  time,  place  and  manner  of  depositing 
the  eggs,  but  as  will  be  seen  by  the  quotation  I  here  present  and 
the  statements  made  by  Prof.  Piiley,  who  had  the  good  fortune  to 
be  the  first  to  observe  the  female  moth  in  the  act  of  ovipositing  the 
eggs,  the  theory  formed  in  advance  of  actual  observation  was  es¬ 
sentially  correct. 

In  an  article  written  by  me  and 
published  in  the  Prairie  Farmer, 
June  20,  1861,  I  state  as  my  opinion 
that,  “In  the  spring,  quite  early, 
the  female  moths  lay  their  eggs  on 
the  stems  of  the  grass,  during  the 
night  time ;  in  a  few  days  these 
hatch  and  the  larvae,  after  attaining 
their  growth,  descend  into  the 
ground  and  change  into  chrysalides, 
that  in  a  short  time  are  transformed 
into  moths  which,  after  pairing,  lay 
their  eggs  and  thus  produce  the 
second  brood,  during  the  season ; 
but  this  last  brood,  I  think,  is  never 
numerous,  and  they  only  reach  the 
Fig.  2— L.  unipuncta.  Tip  of  Abdomen,  pupa  state,  ill  which  they  pass  the 

winter.” 

Mr.  Walsh,  in  an  article  in  the  same  paper,  Oct.  17,  1861,  states 
that  he  believes  “the  Army- worm  eggs  are  laid  some  time  in  June, 
July  or  August,  on  the  stems  of  the  tame  grass,  close  to  the 
ground,  and  lie  dormant  there  till  the  next  spring.” 

Dr.  Fitch  in  his  sixth  annual  report  (1861),  remarks  that,  “it 
probably,  like  other  moths  which  are  related  to  it,  places  its  eggs 
at  the  roots  of  the  grass.” 

Dr.  Packard,  in  his  report  to  the  Maine  Board  of  Agriculture,  in 
1861,  says:  “The  eggs  are  most  probably  laid  near  the  roots  of 
our  wild  grass,  such  as  timothy  and  red-top.” 

Prof.  Riley,  in  his  second  annual  report  (1869),  remarks  that  the 
egg  is  evidently  deposited  by  the  parent  moth  at  the  base  of  peren¬ 
nial  grass-stalks.  In  his  eighth  report  (1876),  after  studying  the 
form  of  the  female  ovipositor,  he  expressed  his  belief  as  follows : 
“It  is  my  belief,  therefore,  that  the  eggs  of  the  Army-worm  are 
secreted,  for  the  most  part,  between  the  sheath  and  stalk  of  its 
food  plants,  just  above  the  joints.” 

Before  the  year  had  expired  he  had  the  satisfaction  of  observing 
the  moth  in  the  act  of  depositing  her  eggs,  which  he  describes  in 
another  part  of  the  same  report  as  follows :  “By  carefully  watch- 
ing,  I  have  ascertained  that  the  favorite  place  to  which  the  female 
consigns  her  eggs  in  such  grass,  is  along  the  inner  base  of  the 
terminal  blades,  where  they  are  yet  doubled.  The  compressed, 
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horny  ovipositor,  which  plays  with  great  ease  and  tentative  motion 
on  the  two  telescopic  sub- joints  of  the  abdomen,  is  thrust  between 
the  folded  sides  of  the  blade,  and  the  eggs  are  glued  along  the 
groove  in  rows  from  five  to  twenty,  and  covered  with  a  white,  glis¬ 
tening  adhesive  fluid,  which  not  only  fastens  them  to  each  other, 
but  draws  the  two  sides  of  the  grass  blade  close  around  them,  so 
that  nothing  but  a  narrow,  glistening  streak  is  visible.  I  think, 
also,  that  the  two  edges  of  the  grass  blade  are  sometimes  clasped 
by  the  opening  hind  border  of  the  ovipositor,  so  as  to  give  the  in¬ 
sect  a  firmer  hold,  and  fold  the  leaf  more  closely  on  the  eggs. 

Finding  it  difficult  to  make  satisfactory  observations  in  the  field,  I 
transferred  living  moths  to  glass  cages  which  were  furnished  with 
blue  grass  sward.  Here  again  most  of  the  eggs  were  laid  in  the 
manner  described,  and  on  the  green  and  dry  blades  indifferently; 
some  were,  however,  thrust  in  between  the  sheath  and  stalk,  as  I 
had  anticipated  they  might  be,  while  others  were  thrust  into  the 
crevices  on  the  side  of  the  sward,  which  had  been  cut  with  a  knife. 

The  female  once  having  commenced  to  lay,  is  extremely  active 
and  busy,  especially  during  warm  nights,  and  I  should  judge  that 
but  two  or  three  days  are  required  to  empty  the  ovaries,  which 
have  a  uniform  development.  A  string  of  15  or  20  eggs  is  placed 
in  position  in  two  or  three  minutes,  and  by  the  end  of  ten  more  I 
have  known  the  moth  to  choose  another  leaf  ami  supply  it  with 
another  string.” 

Prof.  J.  H.  Comstock,  in  his  report  to  the  U.  S.  Agricultural  De¬ 
partment  for  1879,  describes  the  process  as  follows:  “The  moth  de¬ 
posits  her  eggs  in  the  folds  of  the  grass  or  grain,  always  concealing 
them  from  sight  by  pushing  them  down  into  the  unfolded  portion 
of  the  leaf,  or  by  cementing  the  edges  of  leaf  together.  Sometimes, 
however,  they  are  laid  in  a  partial  fold  and  remain  partially  exposed 
to  view.  The  eggs  are  laid  singly  or  in  rows,  which  sometimes  con¬ 
tain  as  many  as  fifteen  or  twenty.”  He  also  gives  a  figure  showing 
their  position  on  the  leaf. 

It  will  be  seen  from  these  quotations,  as  heretofore  stated,  that 
the  supposition  as  to  the  place  where  the  eggs  were  deposited,  was 
substantially  correct,  the  only  difference  being  that  they  are  placed 
on  the  leaves  of  the  grass  instead  of  on  the  stem.  My  supposition 
that  those  of  the  first  brood  are  deposited  very  early  in  the  Spring 
and  in  the  night  time  proves  also  to  have  been  correct.  But  to 
Prof.  Riley  is  due  the  credit  of  having  first  observed  the  moth  in 
the  act  of  ovipositing ;  and  to  Prof.  Comstock  of  having  first  figured 
the  eggs  in  position.  Prof.  Riley  describes  the  eggs  as  follows : 
“When  first  laid,  spherical  0.02  in  diameter,  smooth,  opaque,  white ; 
covered  with  a  glistening  adhesive  fluid ;  shell  delicate,  becoming 
faintly  iridescent  and  more  sordid  before  heating.”  Prof  Comstock 
as  follows:  “The  egg  is  white  and  almost  spherical.  Its  average 
diameter  is  6  milometers  (0.28  inch.),  The  perfect  outline  is  some¬ 
times  lost  from  the  gummy  substance  which  covers  it,  and  which 
holds  it  in  place.” 

The  following  notice  of  supposed  eggs  is  given  by  Mr.  Sliurtleff 
in  the  article  already  mentioned:  “In  a  letter  to  Mr.  F.  W.  Put- 
num  May  15,  which  has  been  kindly  lent  to  me  by  that  gentleman, 
Mr.  S.  P.  Fowler  says  that  these  appeared  to  have  been  some  eggs 
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deposited  around  the  sides  of  the  flower  pot  (in  which  the  moths 
were)  and  had  the  appearance  of  being  interwoven  with  a  cottony 
substance.  Some  writers,  I  notice,  say  that  this  insect  deposits  eggs 
near  the  roots  of  grass  in  sacks  resembling  cotton.  Those  I  noticed 
were  not  enclosed  in  a  sack.”  The  writer  remarks:  “I  do  not  feel 
at  all  satisfied  with  these  eggs,  for  I  do  not  know  of  any  Noctuid  de¬ 
positing  eggs  in  this  manner  in  a  cottony  substance ;  they  are  always 
laid  close  together  and  perfectly  uncovered,  in  irregular  patches. 
May  these  not  have  been  the  cocoons  of  minute  ichneumons  en¬ 
veloped  in  their  loose  silk?”  In  this  suggestion  he  is  most  probably 
correct,  as  we  cannot  believe  they  were  the  eggs  of  the  Army- worm 
moth. 

It  was  the  opinion  of  Mr.  Walsh,  that  the  moths  of  the  Spring/ 
and  as  he  believed  only,  brood,  which  come  out  in  .July  and  August, 
soon  afterwards  deposit  their  eggs  on  the  grass,  where  they  remain 
until  the  following  spring  before  hatching. 

That  in  the  latitude  of  Southern  Illinois  and  St.  Louis,  the  eggs 
are  deposited  in  the  Spring,  usually  in  April,  is  now  positively 
known :  First ,  by  the  fact  that  in  two  if  not  in  three  of  the  Army- 
worm  years  the  moths  have  been  seen  in  the  latter  part  of  March, 
or  first  of  April,  in  immense  numbers  in  the  meadows  and  elsewhere. 
Second,  by  the  fact  that  in  two  instances  (one  my  own  observation) 
the  worms  were  observed  in  April  when  very  young,  at  most  not 
more  than  a  week  old.  Third,  by  the  observations  of  Prof.  French 
and  myself  as  to  the  first  appearance  of  the  moths  in  the  Spring. 
In  1861,  they  appeared  in  the  latter  part  of  March;  in  1878,  first 
were  taken  April  18;  in  1879,  April  2;  in  1880,  April  *2.  Fourth , 
by  the  observations  of  Prof.  Riley,  who  saw  the  moths  in  the  vicin¬ 
ity  of  St.  Louis  in  the  act  of  depositing  eggs  in  the  open  pasture, 
in  the  early  part  of  April. 

The  evidence,  therefore,  on  this  point,  so  far  as  this  latitude  is 
concerned,  appears  to  be  conclusive. 

Prof.  Riley  has  shown  by  his  experiments,  made  in  1876,  that  the 
moths  commence  laying  in  confinement  in  about  two  weeks  after 
issuing  from  the  chrysalis.  We  may  therefore  assume  that  in  their 
natural  condition  they  commence  to  lay  in  two  or  three  weeks  after 
issuing.  In  order  to  have  a  definite  time  to  use  in  the  calculations 
we  expect  to  make,  we  shall  take  sixteen  days  as  the  average.  A 
small  error  in  this  respect  will  not  materially  affect  the  result  so 
far  as  our  calculations  as  to  the  length  of  the  insect’s  life  is  con¬ 
cerned,  as  what  is  added  to  or  taken  from  the  time  the  moth  lives 
before  depositing,  will  have  to  be  taken  from  or  added  to  the  time 
the  eggs  require  to  hatch ;  for  the  reason  that  from  other  data  we 
can  ascertain  very  nearly  the  time  that  elapses  from  the  moment 
the  moth  appears  until  the  eggs  hatch. 

Prof.  Piiley  found  by  experiment  that  the  eggs  in  a  uniform  tem¬ 
perature  of  75°  hatched  in  about  ten  days.  It  is  probable,  there¬ 
fore,  that  in  their  natural  condition  the  time  required  will  be  about 
two  weeks.  As  the  moths  were  seen  here  in  1861,  in  the  latter  part 
of  March,  and  the  worms  hatched  about  the  25th  of  April,  or  one 
month  after  the  appearance  of  the  moth,  the  time  required  for  the 
eggs  to  hatch  must  have  been  at  least  two  weeks,  if  we  suppose  the 
moths  were  observed  soon  after  issuing.  Otherwise  we  must  sup- 
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pose  the  egg  state  to  have  continued  a  still  longer  time.  We  shall 
therefore  assume  fourteen  days  as  the  average  term  of  existence  in 
the  egg  state.  But  this  is  not  done  arbitrarily,  as  will  hereafter  be  seen. 


THE  LARVA. 


As  there  are  some  differences  in 
the  markings  of  the  larvae,  depend¬ 
ing  in  part  upon  the  stages  of 
growth,  the  abundance  or  scarcity 
of  food,  and  whether  they  are  march¬ 
ing  or  sedentery,  I  will  give  here 
the  descriptions  made  by  different  par- 
Fig. 3—  L.  unipuncta— Larva.  ties  at  different  localities.  The  short 

description  by  Mr.  Kirkpatrick  has  already  been  given  in  the  quo¬ 
tation  from  his  paper  in  the  Ohio  Agricultural  Report  of  1855. 

“The  larva  or  worm  when  full  grown  is  about  one  inch  and  a 
quarter  long,  diameter  usually  something  less  than  one-fourth  of  an 
of  an  inch.  Has  six  true  legs  (legs  with  claws),  two  placed  on  each 
the  first,  second  and  third  segments,  back  of  the  head.  Also  eight 
ventral  pro-legs,  two  on  each  the  sixth,  seventh,  eighth  and  ninth 
segments,  and  two  legs  at  the  latter  end  of  the  body.  It  is  striped 
lengthwise  with  dirty-white  and  greenish-brown  or  dusky  stripes 
arranged  as  follows :  Along  the  back  is  a  broad  dark  or  dusky 
stripe  darker  in  the  middle,  fading  toward  the  borders  and  bordered 
with  black.  Next  below  this  on  each  side  comes  a  narrow  dark 
stripe ;  and  next  comes  another  white  stripe  which  frequently  has  a 
reddish  cast ;  this  last  stripe  is  immediately  above  the  legs  and 
along  the  line  of  the  stigmatae  or  breathing  pores.  All  beneath  pale 
green.  The  legs  are  often  marked  with  spots  or  rings  of  black. 
The  head  is  large,  equal  in  diameter  to  the  segment  next  to  it. 
It  is  marked  with  two  dark  lines  that  arise  from  the  sides  of  the 
mouth  and  extend  over  to  the  back  part  of  the  head ;  they  approach 
each  other  in  the  middle  and  again  recede  behind.  The  prominent 
cheeks  or  sides  bounded  by  these  lines  are  of  a  pale  fulvous, 
chequered  over  with  narrow  lines  of  dark  brown.  There  are  a  few 
scattering  hairs  over  the  body  and  on  the  front  part  of  the  head.” 
— (Thomas). 

“The  head  is  yellowish  brown,  of  a  diameter  as  great  as  that  of 
the  first  segment,  speckled  with  confluent  fuscous  dots.  It  is 
marked  longitudinally  by  two  dark  lines  that  commence  'at  the  cor¬ 
ners  of  the  mouth,  approach  each  other  towards  the  center  and 
again  recede  behind.  Over  the  mouth,  between  and  on  each  side  of 
these  lines,  is  a  short  dark  longitudinal  line,  and  outside  these  again 
a  dark  dot.  The  mouth  is  dusky.  The  body  is  marked  for  its 
entire  length  as  follows :  On  the  back  a  broad  dusky  stripe  darker 
in  the  middle  and  fading  towards  the  borders :  then  a  narrow  black 
line ;  then  a  narrow  subobsolete  white  line.  Beneath  all  is  of  a  pale 
obscure  green.  By  holding  the  insect  to  the  light,  a  very  few  scat¬ 
tering  hairs  become  visible  above.  Legs  six,  slightly  marked  at  their 
tip  and  base  with  fuscous.  Pro-legs  ten,  normal,  marked  on  their 
exterior,  middle  and  on  their  tip  with  black,  the  anal  ones  less  obvi¬ 
ously  so.  The  length  does  not  exceed  one  and  a  quarter  inches.” 
— (Walsh). 
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“They  resemble  the  caterpillars  which  we  see  on  our  apple  trees, 
except  that  they  are  destitute  of  hairs.  When  particularly  noticed, 
it  is  seen  that  they  differ  very  much  from  each  other  in  their  colors 
and  stripes ;  but.  those  which  are  recognized  as  most  perfect  are  of 
a  black  color,  with  a  pale  yellow  stripe  along  each  side;  others  are 
greenish,  or  olive,  with  more  numerous  stripes  and  lines.  And  the 
worms  occur  of  all  sizes,  mixed  together,  as  they  have  hatched  from 
the  eggs  earlier  or  later;  those  which  are  full  grown  being  an  inch 
and  a  half  in  length.”  (Fitch.) 

“The  mature  larva  is  about  an  inch  and  a  half  long.  Its  cylin¬ 
drical  body,  divided  into  thirteen  rings,  becomes  more  contracted 
at  the  end,  and  is  sparsely  covered  with  short  hairs.  The  head  is  cov¬ 
ered  with  a  network  of  confluent  spots,  while  along  the  face  run 
two  lines,  diverging  at  each  end.  A  light-colored,  waved  line,  just 
above  the  legs,  is  succeeded  by  a  dark  one,  then  a  light  one  edged 
with  two  thread-like,  lines ;  while  the  upper  part  is  dark,  with  an 
interrupted  white  thread  running  exactly  through  the  middle  of  the 
back.  The  pro-legs,  ten  in  number,  are  marked  on  their  outer  mid¬ 
dle  and  on  their  tip  with  black.  Beneath,  the  caterpillar  is  of  a 
livid  green.” — (Packard.) 

“Immature  Larva.  —  When  newly  hatched,  1.7  mm.  long;  dull, 
translucent  white  in  color,  with  very  minute  piliferous  points  giving 
rise  to  pale  hairs.  Head  large  and  uniformly  brown-black ;  two 
front  pair  of  pro-legs,  atrophied  so  as  to  necessitate  looping,  in  motion. 
Drops  by  means  of  a  web.  In  the  second  stage  it  is  quite  active ; 
still  loops,  and  . spins  a  web,  and  drops  at  least  disturbance.  Head 
copal  yellow,  with  six  black  ocelli  (the  two  inferior  somewhat  sep¬ 
arated  from  the  others) ;  the  brown  jaws  and  brown  legs  conspicu¬ 
ous.  Color  of  body  yellowish  green,  darker  anteriorly,  the  venter 
being  quite  pale.  The  lines  of  mature  larva  barely  indicated,  in 
faint  rose  brown ;  the  most  conspicuous  being  the  broad  stigmatal, 
a  narrower  one  above  it,  and  two  pale,  which  are  medio-dorsal.  In 
the  better  marked  specimens,  the  body  above  the  sub-stigmatal  line 
consists  of  eight  dark  and  seven  pale  lines ;  the  middle  pale  line 
medio-dorsal,  the  second  dark  one  from  it  most  faint  and  most 
often  obsolete,  and  the  lower  or  stigmatal  one  broadest  and  most 
conspicuous.  Black,  piliferous  dots,  distinct  and  normally  arranged, 
i.  e.,  on  the  middle  joints,  four  trapezoidally  on  dorsum,  two  in 
stigmatal  dark  line,  one  just  above,  the  other  just  behind  stigmata, 
one  at  lower  edge  of  pale  sub-stigmatal  line  near  the  middle  of  the 
joint,  and  several  that  are  ventral;  the  dorsal  ones  on  joints  1  and 
12  forming  a  reversed  trapezoid  to  those  on  middle  joints;  on  joint 
11,  a  square ;  on  joints  2  and  3,  a  transverse  line.  In  the  third 
stage,  there  is  little  change.  The  head  has  still  a  copal  yellow  aspect; 
being  pale,  with  faint  yellowish-brown  mottlings ;  the  ocelli  still  con¬ 
spicuous.  The  body  is  more  decidedly  striped,  the  dark  stigmatal 
and  pale  sub-stigmatal  lines  more  strongly  relieved,  and  all  the 
lines  approach  more  to  those  of  last  stage.  The  pale  hairs  from 
piliferous  dots  are  still  quite  noticeable,  especially  before  and  be¬ 
hind,  and  the  dots  themselves  are  generally  relieved  by  a  pale  basal 
annulus.  The  looping  habit  is  lost,  but  the  front  pro-legs  are  still 
somewhat  the  smallest.  It  now  curls  round,  and  does  not  spin  in 
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dropping.  In  the  fourth  stage ,  the  aspect  is  quite  changed,  the  gen¬ 
eral  color  being  dull  dark  green.  The  head  has  the  mottlings  of  a 
deeper  brown,  and  the  characteristic  brown  lines  appear.  The  sec¬ 
ond  pale  line  (from  the  above)  is  obsolete,  and  the  other  five  are 
narrowed,  pure  white  and  sharply  relieved  by  dark  shades.  The 
prolegs  are  of  nearly  equal  size,  the  cervical  shield  better  defined ; 
in  short,  except  in  the  lighter  sub-stigmatal  stripe,  and  more  green¬ 
ish  color,  the  characters  of  the  more  normal  mature  larva  obtain. 
In  the  fifth  and  sixth  stages ,  the  changes  are  mainly  in  the  increas¬ 
ing  prevalence  of  the  brown  and  ferruginous  colors,  and  the  greater 
relief  and  intensity  of  the  black,  especially  above  the  white  lateral 
line.  The  front  pro-legs,  in  the  last  stage,  are,  if  anything,  longer 
than  the  hind  ones.  I  reproduce  herewith,  with  a  few  additions* 
my  original  description  of  the 

Mature  larva. — General  color,  dingy  black  ;  appearing  finely  mottled 
and  speckled  under  a  lens,  with  the  piliferous  spots  placed  in  the 
normal  position,  but  scarcely  visible,  though  the  soft  hairs  arising 
from  them  are  easily  seen  with  a  lens.  Four  lateral  light  lines, 
of  almost  equal  thickness,  and  at  about  equal  distance  from  each 
other,  the  two  uppermost  white,  the  two  lowermost  yellow ;  a  much 
less  distinct  medio-dorsal  white  line,  frequently  obsolete  in  middle 
of  joints,  and  always  most  distinct  at  the  divisions;  a  jet  black 
line  immediately  above  the  upper  lateral  white  one,  the  dorsum 
near  it,  thickly  mottled  with  dull  yellow,  but  becoming  darker  as  it 
approaches  the  fine  dorsal  white  line,  along  each  side  of  which  it 
is  perfectly  black.  Space  between  lateral  lines  1  and  2,  from  above, 
dull  yellow,  or  reddish,  the  white  lines  being  relieved  by  a  darker 
edge ;  that  between  lines  2  and  3  almost  black,  being  but  slightly 
mottled  along  the  middle ;  that  between  3  and  4  yellow,  mottled 
with  pink  brown,  and  appearing  lighter  than  that  between  1  and  2. 
Venter  greenish ;  glaucus  mottled  and  speckled  wuth  neutral  color, 
especially  near  the  edge  of  4th  lateral  line.  Legs  glassy,  and  of 
same  color  as  venter;  those  on  thoracic  joints  with  black  claws, 
those  on  the  abdomen  with  a  large,  shiny  black  spot  on  the  outside. 
Stigmata  oval,  black,  and  placed  in  the  third  lateral  light  line. 
Head  highly  polished,  pale  grayish  yellow,  speckled  with  confluent 
fuscous  dots ;  marked  longitudinally  by  two  dark  lines  that  com¬ 
mence  at  the  corners  of  the  mouth,  approach  each  other  towards 
the  centre,  and  again  recede  behind ;  on  each  side  are  four  minute 
polished  black  eyelets,  placed  on  a  light,  crescent-shaped  ridge,  and 
from  each  side  of  this  ridge  a  dark  mark  extends  more  or  less 
among  the  confluent  spots  above.  Cervical  shield  polished  and 
mottled  like  the  head,  with  the  white  medio-dorsal  and  upper 
lateral  lines  running  conspicuously  through  it.  Anal  plate  obso¬ 
lete.”— (Riley.) 

“The  larva,  or  worm,  when  full  grown,  is  38  mm.  (14  inch)  in 
length.  During  this  stage — which  lasts  from  fifteen  to  thirty  days — 
the  worm  casts  its  skin  five  times.  Its  body  color  is  pale  green, 
clearly  seen  only  on  the  ventral  surface,  varied  elsewhere  with 
longitudinal  stripes  of  yellow,  gray  and  black,  the  gray  often  so 
closely  dotted  with  black  as  to  become  dusky.  The  general  arrange¬ 
ment  of  the  stripes  is  as  follows :  The  entire  back  is  occupied  by 
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a  broad  black  or  dusky  band,  deepest  at  the  middle  and  along  each 
margin.  On  each  flank  is  a  series  of  stripes,  consisting  of  a  median 
black  or  dusky  band,  on  each  side  of  which  is  a  greenish  or  yellow 
stripe  of  equal  width,  margined  on  either  hand  with  dingy  white 
that  is  set  off  by  a  mere  line  of  dark.  Down  the  middle  of  the 
back  is  an  interrupted  narrow  white  line,  often  clearly  seen  only 
near  the  head.'’ — (Comstock.) 

According  to  Prof.  Eiley,  the  larvae  reared  by  him  in  a  uniform 
temperature  of  80°  developed  very  rapidly,  undergoing  five  moults 
with  but  an  average  interval  of  three  days  between  these  changes. 
He  also  found  that  larvae  from  the  same  batch  of  eggs,  although 
under  the  same  treatment,  presented  considerable  variation  in  the 
rate  of  development,  some  of  them  passing  through  the  last  moult 
before  others  had  reached  the  fourth. 

They  are  exceedingly  voracious  both  in  confinement  and  in  their 
natural  state,  devouring  large  quantities  of  food;  but,  according  to 
my  observations,  the  growth  of  those  that  migrate  is  nothing  like 
so  rapid  as  when  in  confinement  or  when  they  remain  sedentary  in 
the  character  of  cut-worms.  Their  injuries  are  confined  almost 
exclusively  to  grasses  or  allied  plants,  such  as  wheat,  oats,  corn,  etc. 
In  some  instances  they  have  been  known  to  eat  sparingly  of  the 
leaves  of  turnips  and  a  few  other  plants,  but  such  cases  appear  to 
be  rare.  The  most  notable  variation  from  this  rule  was  in  1861, 
when  the  weeds  in  the  fence  corners  were  eaten  by  them  while  on 
the  march  from  one  field  to  another,  and,  as  will  be  seen  by  the 
quotation  below  from  the  Prairie  Farmer,  even  attacked  gardens 
and  woody  plants.  They  are  exceedingly  fond  of  timothy  and  young 
corn,  devouring  not  only  the  leaves  of  the  former,  but  also  the 
heads,  leaving  nothing  but  a  field  of  slender  stems  when  very 
numerous.  When  attacking  wheat  they  usually  eat  only  the  leaves  ; 
sometimes  they  make  a  commencement  on  the  heads,  but  usually 
soon  leave  them  without  doing  much  injury ;  occasionally  they  cut 
off  a  few  heads  but  seldom  if  ever  to  any  great  extent.  As  the 
weather  is  usually  damp  when  they  appear  in  great  numbers,  and 
hence  the  wheat  strong  and  vigorous  and  liable  to  rust,  they  seldom 
do  it  any  serious  injury. 

The  following  statement  in  the  Prairie  Farmer  of  June  13,  1861, 
is  of  interest  at  this  point.  “The  indications  up  to  the  last  few  days 
have  been  very  promising  for  an  abundant  yield  of  wheat  and  grass, 
but  we  have  been  suddenly  checked  in  our  high  expectations  by  the 
appearance  of  the  Army-worm  in  great  numbers,  and  they  have 
completely  mowed  all  the  meadows  in  the  vicinity,  and  the  wheat 
has  not  escaped  them.  Many  fields  have  been  stripped  of  every 
blade  and  in  some  they  have  attacked  the  heads.  Whether  they 
will  do  any  serious  damage  to  wheat  is  more  than  I  can  tell; 
in  several  localities  it  is  quite  difficult  to  keep  them  out  of  the 
houses.” 

The  strongest  statement  in  reference  to  the  injury  occasioned  by 
them  and  respecting  their  voraciousness,  is  an  editorial  in  the  same 
paper  (same  date)  evidently  from  the  pen  of  Mr.  Emery,  who  trav¬ 
eled  over  the  sections  of  the  State  in  which  they  were  most  abun¬ 
dant,  in  order  to  observe  their  operations:  “Frightful  indeed  are 
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becoming  the  ravages  of  this  insect  pest  amongst  the  growing  crops 
of  Illinois.  The  cool  weather  of  the  past  month  has  been  favorable 
to  their  multiplication  and  growth,  and  they  are  now  sweeping  with 
all  the  destructiveness  of  a  prairie  fire  some  of  the  fairest  and  most 
promising  portions  of  our  State.  Meadows  and  pastures,  wheat,  oat, 
rye  and  corn  fields,  gardens,  yards,  trees  and  shrubbery,  in  fact 
every  green  thing  is  disappearing  before  them.  In  many  localities  it 
is  thought  that  the  wheat  crop  is  so  far  advanced  that  the  stripping 
of  the  leaves  alone  will  not  materially  injure  it.  In  many  instances 
corn  can  be  replanted  and  the  second  crop  probably  will  escape 
them.  But  if  their  ravages  could  be  stopped  to-day  the  loss  already 
occasioned  by  them  could  not  be  estimated  except  by  millions  of 
dollars.” 

They  usually  commence  marching  when  about  half  or  two-thirds 
grown ;  and  so  far  as  I  have  observed,  those  leaving  one  field  all 
march  in  the  same  direction,  but  not  always,  as  is  supposed  by 
some,  with  unfailing  certainty,  toward  another  field  in  which  there 
is  proper  food,  for  in  the  case  hereafter  mentioned,  where,  in  1875, 
they  left  a  meadow  near  our  town,  the  movement  was  directly  to¬ 
ward  town — no  field  with  any  suitable  food  being  nearer  than  a 
mile  in  that  direction.  Nor  is  it  true  that  they  always  remain  in 
one  place  so  long  as  sufficient  food  is  to  be  found  there,  for  in 
more  than  one  instance  I  have  known  them  to  leave  a  field  abun¬ 
dantly  supplied  with  suitable  food  and  march  into  others.  In  one 
instance,  where  they  attacked  a  field  of  oats  and  penetrated  it  a 
short  distance,  mowing  it  as  they  proceeded,  they  suddenly  quit  it. 
There  does  not  appear  to  be  any  uniformity  in  the  direction  the 
different  armies,  or  armies  from  different  fields,  take.  In  1875,  the 
army  from  one  field  was  moving  directly  south,  while  that  from  an¬ 
other  moved  directly  east. 

While  marching,  they  move  with  rapid  motions  and  apparently 
■with  an  uneasy  feeling,  especially  if  the  sun  is  shining. 

The  following  statement,  from  the  Prairie  Farmer  of  July  4,  1861, 
is  probably  not  overdrawn : 

“An  army  of  them  was  observed  to  travel  sixty  yards  in  two 
hours,  in  an  effort  to  get  around  a  ditch.  They  began  to  travel 
from  the  infested  districts  between  two  and  three  o’clock,  P.  M. ; 
toward  sundown  the  tide  of  travel  was  retrograde.  They  did  not 
travel  at  night ;  they  feed  chiefly  by  night  and  in  the  forenoon.  As 
to  their  number,  they  have  been  seen  moving  from  one  field  to  an¬ 
other,  three  tiers  deep;  a  ditch  has  been  filled  with  them  to  the 
depth  of  three  inches  in  half  an  hour." 

As  we  have  alluded  to  the  fact  that  they  are  seen  exhibiting  two 
very  distinct  characteristics,  we  may  as  well  explain  here  what  we 
mean  by  this  statement. 

The  disposition  of  the  worms  in  some  seasons  to  travel  in  vast 
armies  is  really  abnormal,  their  normal  habit  being  that  of  a  Cut- 
wTorm,  when  they  remain  hidden  beneath  the  grass,  cutting  it  off 
close  to  the  ground,  seldom  showing  themselves,  not  even  in  cloudy 
weather,  but  probably  coming  forth  at  night  to  feed.  These,  so  far 
as  my  observations  go,  never  leave  their  hiding  places  to.  march, 
although  in  a  season  when  others  are  migrating.  In  one  instance 
that  came  under  my  observation  they  cut  the  grass  to  such  an  ex- 
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tent  that  it  could  have  been  rolled  up  as  a  carpet.  In  1875  I 
noticed  in  my  own  yard  the  species  exhibiting  at  the  same  time 
these  two  traits  or  habits.  In  one  portion  of  the  area  they  were  at 
work  as  Cut-worms,  while  an  army  was  marching  across  another 
portion  from  an  adjoining  yard,  the  two  bodies  not  commingling  or 
having  any  connection  with  each  other.  Those  acting  as  Cut-worms 
were  paler  and  much  less  distinctly  marked  than  the  others ;  they 
were  also  larger  wffien  fully  grown.  In  order  to  be  certain  as  to 
my  determination,  I  traced  them  to  the  perfect  state ;  the  moths 
sent  to  Prof.  Riley  for  examination  in  1876  were  of  the  number  de¬ 
veloped  from  these  Cut-worms. 

This  fact  enables  us  to  understand  why  it  is  they  are  not  <?b- 
served  in  the  non-migratory  years,  as  at  this  time  they  are  acting 
the  role  of  the  Cut-worm,  and  are  hid  from  view,  but  it  renders  the 
solution  of  the  question,  Why  do  they  march  in  armies?  the  more 
difficult. 

The  habits  of  the  worms  are  somewhat  similar  to  those  of  the 
ordinary  Cut-worms,  as  they  avoid  the  hot  sun,  coming  forth  to 
feed  chiefly  in  the  night  or  during  cloudy  days,  hiding  during  the 
hot  and  sunny  portion  of  the  day  under  the  clods,  stones  and  other 
rubbish.  They  prefer  rather  cool  weather,  and  as  will  hereafter  be 
shown,  appear  to  be  more  abundant  in  damp  seasons,  (following  a 
previous  dry  year)  than  in  hot  dry  years.  When  in  excessive  num¬ 
bers  they  may  be  observed  feeding  throughout  the  day,,  unless  the 
sun  shines  quite  warm,  which  scarcely  ever  fails  to  drive  them  to 
their  hiding  places.  I  have  observed  them  trying  to  march  when 
the  sun  was  hot;  if  an  open  and  especially  a  dusty  space,  as  a 
road,  lay  in  their  pathway,  numbers  would  perish  before  crossing  it, 
and  in  some  instances  the  entire  army  recoiled  from  the  attempt 
and  turned  back.  An  instance  of  this  kind  occurred  near  our  town, 
where  an  army  made  an  attempt  to  cross  a  roadway  in  1875,  dur¬ 
ing  the  hot  part  of  the  day,  but  after  large  numbers  had  perished 
turned  back  to  the  field  from  whence  they  came;  at  least  they 
failed  in  the  effort  and  retreated  to  the  shade  of  the  fence.  An 
open  croquet  ground  lay  in  the  pathway  of  the  little  army  that  en¬ 
tered  my  yard.  I  noticed  that  few  that  entered  upon  it  (being  a 
clear  sunny  day)  succeeded  in  crossing  it ;  those  which  could  not 
reach  the  grass  at  the  sides  perished  from  the  heat  of  the  sun.  In 
this  case  most  of  the  worms  were  not  more  than  half  ,  grown. 

During  their  life  in  the  larval  state,  which,  as. we  will  show,  lasts 
about  four  weeks  or  a  month,  they  change  their  skin  five  times ; 
and  having  completed  their  growth,  descend  into  the  ground  a 
few  inches  below  the  surface,  where  they  are  soon  transformed  into 
a  pupa  or  chrysalis.  They  spin  no  cocoon,  but  by  movements  of 
the  body  and  the  excretion  of  a  sticky  fluid  usually  form  a  kind  of 
earthern  cell ;  but  occasionally  they  simply  crawl  into  some  hiding 
place  to  undergo  their  transformations. 
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THE  PUPA. 

The  Pupa  is  usually  a  shining,  dark  chestnut-red,  or 
mahogany,  color,  about  three-quarters  of  an  inch  in 
length,  the  wing-pads  reaching  back  over  two-thirds  of 
Fig.  4. — l.  uni-  the  body ;  at  the  tip  of  the  abdomen  there  are  two 
puncta  pupa.  small  spines,  curving  slightly  inward.  Those  of  the 
first  brood  remain  in  this  state  from  fifteen  to  twenty  days,  at 
the  end  of  which  time  the  moth  appears.  Those  of  the  fall  brood, 
if  they  hibernate  in  the  chrysalis  state,  do  not,  as  a  matter  of 
course,  appear  as  moths  until  the  following  Spring ;  but  of  this  wTe 
will  speak  more  fully  hereafter. 

THE  MOTH. 

The  general  color  of  the  upper  side  of  the  moth  is  dark  fawn, 
varying  from  light  to  brown.  The  antennae  are  slender,  with  very 
minute  serrations  on  the  under  side ;  about  half  the  length  of  the 
body ;  the  palpi  thickly  covered  with  hair,  except  at  the  tip ;  eyes 
large,  round  and  covered  with  very  short,  microscopic  hairs ;  a  little 
tuft  of  upright  hairs  on  the  neck  or  collar ;  thorax  very  robust,  with 
a  depressed  tuft,  consisting  of  a  double  series  of  hairs ;  the  first 
series  forming  a  transverse  ridge  just  in  front  of  the  wings — this 
series  of  hairs  is  short,  reaching  back  on  the  other  scarcely  to  the 
middle  of  the  base  of  the  fore-wings ;  second  series  extending  back 
over  the  thorax,  but  parting  in  the  middle ;  abdomen  stout,  taper¬ 
ing  ;  length  of  entire  body  to  the  tip  of  the  abdomen  varying  from 
.70  to  .90  inch.  Front  wings  rather  narrow;  the  front  margin  slightly 
arched  or  curved  near  the  tip ;  the  outer  margin  straight  near  the 
apex,  but  rounding  from  the  middle  to  the  inner  margin,  so  as 
nearly  to  obliterate  the  inner  angle,  which  is  very  obtusely  rounded ; 
width  of  the  wing  at  the  inner  angle  a  little  more  than  double  the 
width  at  the  base ;  expanse  usually  about  one  inch  and  three-quar¬ 
ters,  but  varying  from  1.5  to  1.9  inches.  Hind-wings  triangular ;  apex 
slightly  docked ;  outer  margin  with  two  slight  undulations ;  width 
across  the  angles  about  equal  the  length.  Head  and  thorax  grayish- 
brown,  varying  in  different  specimens  from  ash-gray  to  dark-fawn 
or  even  brown ;  in  good,  fresh  specimens  the  transverse  ridge  of  the 
thorax  is  marked  by  a  paler  line,  bordered  above  (behind)  by  a  nar¬ 
row,  dark  line ;  front  wings  above,  varying  from  a  fawn  to  a  dull- 
browrn :  a  small  white  dot,  with  dark  surroundings,  near  the  center ; 
a  slender,  dark  line  running  along  the  middle  from  the  base  to  this 
dot ;  usually  an  oblique,  dark  streak  near  the  outer  margin ;  pep¬ 
pered  over  with  scattering,  minute  black  dots,  two  transverse  rows 
more  distinct,  one  a  short  distance  from  and  another  along  the  outer 
margin.  Hind-wings  pale  at  the  base,  dark  toward  the  apex  and 
outer  margin ;  veins  dark,  but  very  variable ;  in  some  specimens 
entire  wTings  dark  fuscous,  in  others  almost  silvery  white ;  under¬ 
side  of  fore -wings  paler  than  above,  especially  along  the  inner  and 
outer  margin,  the  middle  portion  often  clouded  with  fuscous ;  hind- 
wings  paler  beneath,  usually  with  a  transverse  row  of  dark  dots 
near  the  parallel  with  the  outer  margin ;  abdomen  grayish  above ; 
light  fawn  color  beneath. 
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As  a  means  of  comparison,  I  give  here  Mr.  Walsh’s  translation  of 
Guenee’s  original  description,  with  his  own  comments : 

“For  the  benefit  of  those  who,  like  myself,  do  not  possess  a  copy 
of  Guenee,  I  subjoin  his  generic  and  specific  characters  of  our 
insect,  which  have  been  most  obligingly  furnished  to  me  by  my 
friend  Dr.  Morris.  I  translate  from  the  original  French,  adding,  in 
brackets  [  ],  such  further  particulars  as  are  applicable  to  our  species  : 

“Gen.  Leucania ,  Ochs.  Caterpillars  cylindrical,  smooth,  pale,  with 
fine  longitudinal  lines,  and  a  sub-globular  head,  living  on  grass  and 
hiding  by  day  either  in  tufts  [of  grass],  or  in  the  interior  of  cut 
stems,  without  eating  the  pith  of  them.  [Feed  by  night,  and  also 
in  the  forenoon.]  Chrysalides  ordinarily  contained  in  cocoons 
underground.  [Spin  no  cocoon.]  Antennae  [of  the  imagines]  pretty 
short,  pubescent,  with  two  stronger  ciliations’ upon  each  joint  of  the 
male,  sometimes  serrate  with  whorls  of  ciliations.  Palpi  pretty 
thick,  connivent,  with  furry  hairs  and  with  the  last  joint  very 
short.  [The  two  first  joints  embracing  the  front;  the  third  de¬ 
scending  decidedly.]  Thorax  smooth,  sub-quadrate.  Abdomen 
smooth,  pretty  long,  garnished  with  hairs  at  its  base  above,  and 
sometimes  on  its  sides,  [and  also  at  the  tip  in  both  sexes.  Legs, 
more  or  less  hairy.  Tongue,  well  developed.  Front  wings  entire, 
with  the  tip  more  or  less  pointed,  seldom  having  the  ‘lines’  and 
‘spots’  very  distinct ;  the  latter  being  almost  always  reduced  to 
a  cellular  point  (a  un  point  cellulaire.)  In  repose  the  wings  are 
roofed  at  a  very  steep  angle. 

“L.  extranea,  Guenee.  The  front  wings  [on  the  upper  side]  are 
very  pointed  at  the  tips,  of  a  gray  more  or  less  reddish,  sometimes 
whitish,  much  spe.cked  with  black  atoms  [the  basal  half  of  the 
costal  margin  being  lighter.]  The  two  ordinary  ‘spots’  are  distin¬ 
guished  m  the  cellule  by  a  color  brighter  or  less  tinged  with  red¬ 
dish.  Under  the  ‘kidney  shaped’  spot  is  a  white  point,  indistinctly 
surrounded  by  blackish.  There  are  no  visible  traces  of  ‘lines,’  but 
the  series  of  black  points  which  follows  the  ‘cubitus,’  is  often  very 
distinct.  An  oblique  black  streak  [shaded  off  gradually  towards  the 
terminal  margin]  starts  from  this  ‘line,’  and  ascends  “ to  the  apex 
[of.  the  wing],  and  with  the  form  of  the  wings  principally  charac¬ 
terizes  this  species.  [All  the  nervures — but  especially  what  in  the 
Neuroptera  is  called  the  Median  by  my  friend  Dr.  Hagen  (Monogr 
Libellul,  vol.  1,  plate  I.,  and  vol.  II.,  plate  22), — are  more  or  less 
white,  and  more  distinctly  so  towards  their  tips.  Just  inside  the 
fringe  there  is  a  series  of  eight  black  dots,  one  between  every  two 
nervures.  The  white  spot  before  referred  to  is  always  on  the  tri¬ 
furcation  of  the  ‘median’  nervure  and  generally  of  an  irregular 
rhomboidal  form.]  The  hind  wings  are  a  little  transparent,  grey, 
with  the  terminal  border  and  the  nervures  blackish,  [the  blackish 
border  shading  gradually  into  the  grey.  The  fringe  of  both  pairs 
of  wings  is  pale,  with  a  narrow  dusky  band  inside  of  its  middle.] 
The  sexes  scarcely  differ. 

“The  underside  of  the  wings,  which  Gu«nee  does  not  notice,  is  of 
an  opalescent  yellowish  white,  with  the  terminal  margin  widely 
freckled  with  numerous  confluent  dusky  specks,  so  as  to  give  the 
appearance  of  a  broad,  dusky  band  with  a  definite  outline.  The 
costal  margins  are  also  lightly  freckled  with  similar  specks.  The 
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basal  half  of  this  band  in  the  front  wing  is  darker  than  the  term¬ 
inal  half,  except  towards  the  costa,  where  there  is  a  roundish 
dusky  spot.  The  basal  edge  of  the  band  in  the  hind  wing  has  a 
small  longitudinal  dusky  spot  on  the  costal  and  on  the  bifurcations 
of  the  sub-costal  nervure,  on  the  principal  or  middle  'sector’  of 
the  ‘arc,’  the  two  interior  sectors  of  which  are  often,  one  or  both 
of  them,  obsolete,  and  also  on  the  trifurcations  of  the  median 
nervures — making  in  all,  seven  spots.  The  nervures  in  both  wings 
are  of  the  same  color  as  the  portion  of  the  wing  which  they  trav¬ 
erse,  except  the  ‘arc’  or  semi-circular  transverse  nerve  in  the  hind 
wing,  connecting  the  sub-costal  with  the  median,  which  is  widely 
dusky.  The  fringe  of  both  wings  is  yellowish  white,  with  a  few 
dusky  dots,  especially  towards  the  tips. 

“Inside  the  fringe  there  is  in  the  front  wing  a  series  of  eight,  and 
in  the  hind  wing  a  series  of  six  black  dots,  commencing  at  the  tips, 
and  placed  one  between  every  two  nervures,  including  only  the 
principal  ‘sector'  of  the  lower  wing. 

“The  thorax,  head,  palpi  and  antennae  are  of  the  same  color  as 
the  general  upper  surface  of  the  front  wings,  the  antennae  towards 
the  base  being  lighter.  The  eyes  are  hairy  and  of  a  dull,  greenish 
color.  The  thorax  has  a  narrow  band  of  a  lighter  tint  in  front, 
much  curved  forwards  in  the  middle,  and  separated  from  the  darker 
tint  behind  it  by  two  very  distinct  narrow  bands  or  lines — the  ante¬ 
rior  very  light,  the  posterior  very  dark.  The  abdomen  above  is  of 
the  same  grey  color  as  the  hind  wings  above.  Beneath  the 
prothorax  is-  dusky  grey ;  the  thorax  and  abdomen  of  an  ash  grey, 
the  latter  speckled  with  a  few  black  atoms,  and  with  a  row  of  three 
black  spots  on  each  side  of  it,  which  are  sometimes  confluent. 
The  wings  expand  from  one  and  one-half  to  one  and  three-quarter 
inches.  Length  of  body  when  dried,  three-quarter  inch  or  less. 
The  above  description  applies  to  seven  individuals  from  Union 
county,  Centralia,  Bloomington  and  Rock  Island,  which  exhibit  no 
material  variation,  except  that  in  one  specimen  the  median  nervure 
is  edged  with  dusky  from  the  white  spot  to  its  base.” 

The  variations  observed  in  the  perfect  insect  depends  more  upon 
the  character  of  the  season  and  time  of  year  than  on  locality. 

TERMS  OF  LIFE. 

In  order  to  settle  some  of  the  questions  in  reference  to  the  life- 
history  and  habits  of  the  species,  it  is  necessary  to  ascertain  what 
is  the  average  length  of  the  different  stages,  viz :  Of  the  egg  from 
the  time  it  is  deposited  until  it  hatches ;  of  the  larva  state ;  of  the 
pupa  state ;  and  of  the  moth  from  the  time  it  emerges  from  the 
chrysalis  until  its  eggs  are  deposited.  Although  the  moth  may  live 
an  indefinite  time  after  it  deposits  eggs,  it  is  unnecessary  to  take 
this  into  consideration,  as  the  life  cycle  is  complete  when  the  eggs 
are  deposited. 

Where  positive  data  ascertained  by  experiments  can  be  found  it 
is  undoubtedly  best  to  use  it,  at  least  as  a  basis,  and  we  expect  to  do 
so  in  this  case,  but  the  growth  and  development  of  individual  in¬ 
sects  in  a  uniform  temperature  with  abundance  of  food  placed  in 
reach,  can  seldom,  if  ever,  be  accepted  as  exactly  what  it  would  be 
in  a  state  of  nature. 
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We  shall  therefore  endeavor,  by  an  examination  and  comparison 
of  all  the  data  accessible,  to  ascertain  what  the  average  length  of 
these  stages  is  in  a  state  of  nature. 

As  bearing  upon  this  question  and  as  data  we  wish  to  use,  we 
give  here  a  list  of  the  dates  of  captures  of  the  moth,  and  also  of 
the  appearance  of  the  larvae : 

DATES  OF  CAPTURES  OF  THE  MOTH. 


Illinois — Carbondale,  Jackson  Co. : 

April  2,  6,  7,  8,  9,  10  (1879) ;  18  (1878) ;  2,  3,  4,  13,  15,  21,  25 
(1880). 

June  21,  22,  23  (1875,  observed  on  these  days  emerging  from 
the  ground)  29. 

October  18,  24  (1879). 

November  10  (1879). 


Murphysboro,  Jackson  Co: 

June  20,  (1861,  day  of  exit  from  the  pupa  in  confinement). 


Cook  Co. : 

August  17,  18,  19,  20,  21,  24,  25,  26,  27,  28,  31. 

September  1,  2,  3,  4,  7,  8,  9,  10,  11. — (Westcott.) 

In  October. — (Bartlett.) 

“April  3,  10,  11,  16,  19,  25,  26,  '27,  28,  30  (1878). 

“May  2,  15,  16,  16,  17,  18,  19,  20,  21,  22,  23,  24,  25,  26  (1878). 
“June,  July,  August,  September  to  October  18  (1878). 
“November  7,  8,  11  (1878).” — (Worthington.) 

Normal,  McLean  Co. : 

May  24,  “two  specimens.”  “June  28,  several.”  “From  July  15, 
to  August  18,  very  common  each  year. — (Forbes.) 


Woodstock : 

Larva  entered  the  pupa  state  July  9.  Moth  issued  July  20, 
(1876).— (Coquillet.) 

Galena  in  1876-7. — (Bean) : 

(1876)  August  1.  Abundant  and  has  been  so  for  a  week. 
August  1,  2,  3,  4,  7,  common. 

August  13,  decreasing;  23,  very  few;  31,  occasional. 

September  7,  very  few,  fresh  looking;  18,  frequent. 

October  9,  noted ;  22,  two ;  23,  one ;  30,  frequent. 

November  12,  noted. 

(1877).  April  and  May. — Not  found,  although  frequent  and 
careful  observations  were  made. 

June  7,  few;  24,  29,  several. 

July  3,  frequent;  6,  noted;  15,  noted;  23,  27,  few. 

August  5,  12,  occasional;  14,  15,  19,  20,  26,  27,  frequent. 
September  14,  several ;  23,  noted. 

October  13,  several. 

Dimly  remember  captures,  think  (1878)  indicating  probable  hiber¬ 
nation  in  pupa  state  for  this  locality,  but  can’t  be  sure. 

Missouri — St.  Louis  : 

“Early  part  of  April;”  “Middle  of  April;”  “June  to  October;” 
“early  in  August;”  October  9.” — (Riley.) 
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Iowa — Ft.  Madison  : 

About  July  7,  moths  appeared. 

“Caught  moths  in  the  Fall  of  1875  and  Spring  of  1876  in  great 
numbers,  by  sugaring,  looking  in  both  seasons  very  fresh.” — 
(Hoffmeister.) 

New  York — Schenectady  : 

July  7,-21. 

August  7,  18,  16,  18,  19,  21,  25,  26,  28,  30. 

September  2,  4,  7,  9,  11,  13,  15,  18,  20,  22,  25,  27,  39,  30. 

October  2,  4,  6  (1875). — (Lintner.) 

Clyde,  Wayne  Co. : 

First  appearance  June  23 ;  subsequent  captures  not  recorded. 

Plenty  at  sugar. — (Devereaux.) 

Long  Island : 

Moths  commenced  appearing  June  21  (1880). — (Comstock.) 

Albany : 

Latter  part  of  May;  from  a  single  pupa  found. — (Meske.) 

Penn  sylva  nia — Re  a  ding  : 

“Flies  into  my  lamp  in  evenings  in  August  and  part  of  Sep¬ 
tember.” 

“Found  one  in  mid-winter.” — (Strecker.) 

Massachusetts — South  Shore  : 

About  1st  September,  in  immense  numbers. — (Boston  Daily  Ad¬ 
vertiser,  quoted  by  Piiley.) 

Cambridge  : 

October  27,  at  sugar. — (Mann.) 

“Until  late  in  October." — Thaxter.) 

Canada — St.  Catharines  : 

June  2. — (Norman.) 

Maine — Bangor : 

x\bout  the  last  of  August. — (Packard.) 

Woldsborough : 

Worms  collected  August  14 ;  became  pupae  the  20th ;  first  moths 
appeared  September  6,  and  continued  coming  out  until  Sep¬ 
tember  16. — (Goodale — teste  Packard.) 

FlitteSy  Point : 

“Appeared  at  sugar  in  small  numbers  July  25,  and  was  common 
from  that  time  till  October  1.  On  the  evening  of  August  8, 
an  immense  swarm  visited  my  sugar,  and  though  I  had  more 
than  seventy  square  feet  of  surface  sugared,  there  was  not 
room  for  all  that  came.  They  were  crowded  on  the  trees  and 
boards  as  thickly  as  they  could  pack,  and  I  estimated  that 
there  were  at  the  very  least  10,000  specimens  on  the  sugar  at 
a  time.  They  diminished  rapidly  in  numbers  as  the  evening 
went  on,  and  by  ten  o’clock  there  were  about  the  usual 
number.  The  next  evening  they  were  in  no  greater  numbers 
than  usual. — (Pi.  Thaxter.) 

Southern  States — Prof.  Comstock  reports  having  received  specimens 
of  the  moth  “from  Texas,  Alabama  and  Georgia,  all  through 
the  winter.” 
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It  is  possible  that  this  list  might  be  largely  increased  by  examin¬ 
ing  the  various  collections  throughout  the  country,  but  as  it  is,  it 
will  indicate  very  clearly  the  dates  at  which  the  moths  usually  make 
their  appearance  north  of  the  latitude  of  Washington  City,  or  in  what 
may  properly  be  called  the  northern  portion  of  the  United  States. 

NOTICES  OF  THE  LARVZE. 


Illinois — Jackson  Co. : 

First  seen  in  1861 ,  about  April  29,  continued  to  appear  in 
various  parts  of  the  county  until  May  15,  and  finally  disap¬ 
peared  about  June  10. 

Latter  half  of  September,  1874. 

Latter  part  May  to  first  week  in  June,  1875. 

Carbondale,  Jackson  Co. : 

June  4  (1877)  all  the  first  larvae  below  the  dirt  to  pupate. 

June  18,  two  moths  appeared. 

June  21,  four  moths  appeared. 

June  22,  one  moth  appeared. 

Centralia : 

June  10,  “not  all  gone." 

Pana : 

June  2,  “worms  at  work;”  -June  17,  left  about  this  date. 
Champaign : 

June  10-12,  growth  about  completed. — (Emery.) 

Knox  Co. : 

June  18,  worms  at  work,  not  fully  grown. 

Missouri — St.  Louis  : 

“Early  part  of  May.”  “During  the  latter  part  of  April  and 
throughout  the  month  of  May. 

“Early  in  June  mowing  down  meadows.”  “All  through  the 
month  of  August,  and  a  few  full  grown  individuals  as  late  as 
the  23d  of  September. — (Riley.) 

Hannibal : 

June  8,  here  in  myriads  destroying  the  grass. — (Trabue — teste 
Riley.) 

Maine. — “About  the  middle  of  August,  and  soon  after  the  cater¬ 
pillars  entered  the  ground  to  transform.” — (Packard.)  August 
2,  13. — (Packard.) 

Massachusetts t — Was  noticed  first  of  July. — (Packard.) 

The  plan  we  propose  to  adopt  in  this  investigation  is  as  follows : 
Taking  the  facts  ascertained  by  direct  experiment  with  specimens 
in  confinement,  we  use  these  as  a  basis,  assuming  that  they,  as  a 
rule,  indicate  the  minimum  length  of  the  stages.  We  then  compare 
the  dates  at  which  the  worms  appear  and  disappear  in  different 
sections,  the  dates  at  which  the  moths  are  seen,  and  such  other 
facts  as  we  have  relating  to  their  life  history,  in  a  state  of  nature. 
The  results  thus  obtained  are  compared  with  and  checked  by  the 
data  obtained  by  experiments.  As  a  second  check  upon  our  calcu¬ 
lations  as  to  the  length  of  the  various  stages,  we  endeavor  to  ascer- 
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tain  independently,  as  nearly  as  possible,  the  length  of  time  from 
the  appearance  of  the  moths  of  one  brood  to  the  appearance  of 
those  of  the  following  brood,  or,  in  other  words,  the  total  length  of 
life  of  the  individual,  which  must  be  the  sum  of  the  various  stages. 

As  we  have  already  touched  upon  the  length  of  time  the  insect 
exists  in  the  egg  state,  and  have  no  further  data  to  present,  we 
shall  proceed  upon  the  assumption  already  made,  that  they  remain 
in  this  state  about  two  weeks.  As  a  matter  of  course,  we  refer  only 
to  those  broods  that  hatch  out  during  the  season  in  which  they 
are  deposited,  leaving,  for  the  present,  the  question  as  to  whether 
they  pass  the  winter  in  this  form  out  of  the  question. 

Prof.  Riley  found,  that  by  feeding  the  worms  in  confinement  at 
an  average  temperature  of  80°,  some  passed  through  the  larval  state 
in  fifteen  or  sixteen  days,  and  in  his  last  article  on  this  subject 
(1880)  uses  this  in  part  as  a  basis  on  which  to  found  his  present 
theory  as  to  the  number  of  broods.  But  all  the  evidence  I  have 
been  able  to  obtain  in  reference  to  this  point  shows  that  they  con¬ 
tinue  about  a  month  in  this  state  when  in  their  natural  condition. 

My  experience  in  1861,  in  the  natural  temperature  of  the  locality, 
gave,  as  nearly  as  I  could  estimate  the  age  of  the  worms  at  the 
time,  twenty-eight  days  as  the  shortest  period.  Mr.  Walsh,  who 
also  reared  the  species  from  the  larval  state,  gives  “from  four  to 
five  weeks”  as  the  length  of  the  term.  Dr.  Packard  allows  one 
month.  Dr.  Fitch  says  they  continue  to  feed  and  travel  about  three 
weeks  from  the  time  they  are  discovered,  which  he  says  is  when 
they  are  about  one-third  grown. 

The  investigations  of  these  parties  agree  in  fixing  the  average 
time  at  not  less  than  one  month.  The  dates  at  which  the  worms 
have  been  observed  and  the  moths  captured  will  be  found,  by  a 
careful  examination,  to  agree  with  this  conclusion.  This  we  will 
notice  after  we  have  called  attention  to  the  length  of  time  the  insect 
remains  in  the  other  states. 

The  individuals  of  the  Spring  broood  remain  in  the  pupa  state, 
as  shown  by  repeated  experiments,  from  two  to  three  weeks.  My 
experience  gave  an  average  of  seventeen  or  eighteen  days ;  Dr.  Fitch 
says  “nearly  three  weeks;”  Dr.  Packard  and  Prof.  Riley  say,  “from 
two  to  three  weeks;”  Mr.  Walsh’s  specimens  remained  in  this  state 
fifteen  days.  I  therefore  assume  seventeen  days  as  the  average 
time  the  insects  of  the  Spring  brood  remain  in  this  state. 

The  moths  reared  by  Prof.  Riley  commenced  to  lay  about  two 
weeks  after  issuing  from  the  chrysalides.  This  is  the  only  positive 
evidence  we  have  on  this  point,  but  it  agrees  quite  well  with  such 
data  as  we  have  in  reference  to  their  habits  in  their  natural  con¬ 
dition,  and  therefore  may  be  taken  as  sufficiently  accurate  for  all 
practical  purposes.  He  adds  that  they  continued  to  lay  for  two  or 
three  days.  This  will  give  an  average  of  sixteen  days  from  the  time 
the  moth  issues  until  the  eggs  are  deposited. 

The  term  of  existence  of  the  individual,  from  the  time  the  egg  is 

deposited  until  the  resulting  moth  deposits  is,  therefore,  on  an 

average,  seventy-seven  days :  egg  14,  +  larva  30,  +  pupa  17,  + 

moth  16  =  total  77  davs. 

%/ 
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Now  let  us  see  how  nearly  this  agrees  with  the  appearance  and 
disappearance  of  the  moths  and  worms. 

Taking  the  Carbondale  list,  where  the  April  and  .June  captures, 
as  I  know  from  actual  observation,  represent  the  first  appearance 
of  the  moths  in  each  case,  we  find  the  length  of  time  that  elapsed 
between  the  first  in  April  (the  2d)  to  the  first  in  .June  (20th)  to  be 
seventy-eight  days.  This  supposes  the  first  observed  in  April  had 
just  issued  from  the  chrysalis,  as  those  observed  in  June  were  ob¬ 
served  the  day  they  issued,  and  therefore  represent  the  shortest 
possible  time. 

Lintner  commenced  collecting  July  7th,  and  continued  until  Octo¬ 
ber  25th,  by  sugaring  for  Noctuidae ;  his  examinations  were  made 
three  to  four  or  more  evenings  each  week,  without  intermission 
during  this  period.  Up  to  August  7tli  no  Army-worm  moths  were 
seen  except  on  the  evenings  of  July  7th  and  21st.  From  the  time 
they  began  to  reappear  in  August  they  were  absent  no  evening 
until  he  had  passed  October  6th,  after  which  no  more  were  seen. 
During  this  latter  period  they  were  abundant,  and  almost  always 
in  good  condition. 

Those  seen  in  July  were  evidently  the  last  of  a  brood  that  pre¬ 
ceded  those  seen  in  August,  September  and  October,  the  latter  all 
certainly  belonging  to  the  same  brood.  Counting  from  the  last  of 
the  first  brood— July  21st  to  the  last  of  the  second  (October  6th)  we 
have  just  seventy-seven  days.  We  have  no  positive  evidence  as  to 
the  time  the  moth  first  appears  in  this  section.  Supposing  the 
pupa  found  by  Meske  about  the  middle  of  May,  became  a  moth 
May  the  20th,  (as  this  occurred  a  few  days  after  it  was  found), 
there  will  be  from  this  time  to  the  date  of  Lintner’s  first  August 
capture,  just  seventy-eight  days. 

Prof.  Piiley  does  not  give  exact  dates  of  captures  of  the  earliest 
of  the  different  broods;  but  he  speaks  of  capturing  “Early  in  April,'’ 
and  the  “Middle  of  April,”  “Middle  of  June,”  “Early  in  August,” 
also  “October  9th.”  Assuming  “Early  in  April"  to  be  the  5th  or 
6th,  and  the  middle  of  June  the  15tli ;  this  gives  seventy  or  seventy- 
one  days.  The  continuation  of  the  moths  from  the  middle  of  June 
till  early  in  August  also  corresponds  very  well  with  Lintner’s  list ; 
except  that  it  is  earlier  in  the  season,  which  corresponds  with  the 
difference  in  latitude.  But  the  moths  of  the  third  brood,  according 
to  the  slight  data  he  has  recorded,  appears  to  have  been  consider¬ 
ably  longer  making  their  exit  from  the  chrysalides. 

The  life  period,  as  calculated  by  the  meager  data  we  have  in 
reference  to  the  appearance  of  the  second  brood  of  worms,  is  con¬ 
siderably  longer  than  the  estimate  given. 

The  first  brood  in  Jackson  county,  Illinois,  disappeared  about 
•June  10th,  and  those  of  the  fall  brood  seen  were  full  grown  in  Sep¬ 
tember  between  the  15th  and  80th.  This  corresponds  almost  exactly 
with  Prof.  Piiley’s  observations  as  heretofore  quoted.  From  June 
10th  to  September  20th  gives  one  hundred  and  two  days.  It  is  not 
possible  that  there  could  have  been  an  intermediate  brood  in  this 
period,  as  the  time  is  too  short,  and  moreover  there  is  an  entire 
lack  of  evidence  to  sustain  such  a  view. 
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We  may  therefore  assume  as  pretty  well  established,  that  the  life 
of  the  individual  of  the  Spring  brood  from  the  time  the  egg  is 
deposited  until  the  resulting  moth  lays  her  eggs,  lasts  not  less  than 
seventy-seven  days  under  ordinary  circumstances,  with  the  probability 
that  it  may  be  extended  rather  than  shortened.  But  the  length  of  the 
individual  life  does  not  give  us  the  period  the  brood  exists.  Prof. 
Ptiley  has  shown  clearly,  what  is  corroborated  by  the  observations 
of  others,  that  the  development  of  different  individuals  varies  con¬ 
siderably,  especially  in  the  larval  and  moth  states. 

As  all  the  facts  ascertained  in  reference  to  the  history  of  the 
species  in  the  northern  section  of  our  country  (as  I  have  defined 
this  term)  tend  at  least  to  show,  if  they  do  not  demonstrate  posi¬ 
tively,  that  the  species  appears  in  broods,  which  do  not  so  run  into 
each  other  as  to  lose  this  characteristic,  that  is  to  say,  one  brood 
entirely  disappears  in  one  state — say  for  example  the  larval — before 
it  appears  again  in  that  state,  (though  the  larva  of  the  second  may 
appear  before  the  moths  of  the  first  disappear),  it  is  therefore  neces¬ 
sary,  in  order  to  understand  the  entire  history  of  the  species,  to 
determine  the  length  of  time  a  brood  exists.  Though  in  calculating 
the  possible  number  of  broods  we  must  use  the  life  term  of  the 
individual. 

The  worms  first  seen  were  near  Murphysboro,  in  Jackson  county, 
Illinois,  April  29 ;  were  quite  small,  at  most  not  more  than  one  week 
old.  This  would  make  the  date  of  hatching  about  April  2'.  The 
last  seen  went  into  the  ground  about  June  10th.  Allowing  one 
month  for  the  larval  life,  this  would  show  a  variation  of  eighteen 
days. 

Col.  B.  L.  Wiley,  of  our  county,  who  has  observed  this  insect  very 
closely  during  the  past  thirty  years,  gives  forty  days  as  the  term  of 
existence,  as  worms,  from  the  time  first  seen-  very  young— until  all 
have  disappeared.  Supposing  them  to  be  a  week  old  when  first 
observed — and  from  his  description  they  could  not  have  been  older — 
this  gives  a  variation  of  seventeen  days.  Prof.  Ptiley’s  statements, 
“during  the  latter  part  of  April”  and  “early  in  June,”  will  give  at 
least  as  great  variation  as  above  shown.  Lintner’s  list  of  moth 
captures  indicates  that  the  moth  lives  considerably  longer  than  the 
larva,  or  that  the  variation  in  the  time  of  appearing  is  much  greater 
than  shown  above.  The  variations  in  the  specimens  reared  by  Mr. 
Goodale  (reported  by  Dr.  Packard)  amounted  to  nine  days  only. 

It  Avill  probably  be  safe  to  assume  at  least  eighteen  or  twenty 
days  as  the  difference  in  the  time  of  appearing  and  disappearing  of 
the  different  individuals  of  the  spring  brood.  Add  this  to  the  life 
of  the  individual  and  we  get  from  ninety-five  to  ninety-seven  days 
as  the  brood  period  from  the  first  eggs  until  eggs  are  again  all 
deposited.  If  we  take  Lintner’s  list  and  calculate  back  to  the  time 
the  egg  was  deposited  which  produced  the  moth  caught  August  7tli, 
and  forward  from  that  time  to  October  6th,  we  have  (supposing  the 
moths  then  ceased  to  exist)  as  the  entire  life  of  the  brood  from  the 
first  egg  to  the  death  of  the  last  moth  one  hundred  and  twenty-two 
days.  This  estimate  is  of  but  little  value,  as  it  is  possible  the  moths 
or  a  portion  of  them  live  through  the  winter.  The  life  of  the  indi¬ 
vidual  is  therefore  the  only  safe  guide  in  discussing  the  question 


27 


now  before  us.  In  the  calculation  made  above,  giving  ninety-five 
to  ninety- seven  days  as  the  brood  period,  no  account  is  taken  of 
the  time  the  moths  live  after  depositing  eggs,  and  it  is  limited  to 
the  Spring  brood. 

NUMBER  OF  BROODS  AND  HIBERNATION. 

The  number  of  annual  broods  of  this  insect  has  long  been,  and  is 
to  a  certain  extent  yet,  a  disputed  point,  although  now  most  ento¬ 
mologists — in  fact  all  so  far  as  I  am  aware — accept  the  view  I  first 
advanced  in  1861 :  that  in  the  latitude  of  Southern  Illinois  it  is  at 
least  two-brooded. 

In  the  Prairie  Farmer  of  June  20,  1861,  I  expressed  my  belief 
that  it  is  double-brooded,  and  in  that  and  other  articles  published 
in  the  same  paper  during  that  year,  give  my  reasons  for  this  opinion. 
In  fact,  I  brought  forward  absolute  evidence  of  the  correctness  of 
this  opinion,  by  showing  at  least  one  well-attested  case  of  both  the 
Spring  and  Fall  broods  of  the  worms  appearing  in  this  county  the 
same  year,  in  large  and  injurious  numbers.  This  will  be  found  in 
the  Prairie  Farmer  of  August  22,  1861.  Afterwards,  for  a  time,  I 
was  disposed  to  give  way  partially  to  Mr.  Walsh’s  view,  looking  upon 
this  well-attested  case  as  rather  exceptional,  or  that  perhaps  the 
species  was  double-brooded  in  the  southern  part  of  the  State  and 
single-brooded  in  the  northern  portion.  This  in  fact  was  one  of  the 
chief  points  of  controversy  between  Mr.  Walsh  and  myself,  as  Prof. 
Riley  correctly  states  in  his  second  and  eighth  reports — Mr.  Walsh 
holding  that  it  was  single-brooded,  while  I  contended  there  were  two 
generations  in  a  year.  I  was  therefore  somewhat  surprised  to  find 
Prof.  Riley  making  the  following  statement  in  1880  (Am.  Entomolo¬ 
gist,  August,  1880) :  “From  the  time  Fitch  wrote  so  fully  on  this 
species,  in  1861,  until  the  record  of  our  [Riley’s]  observations  in 
1875  and  1876,  it  was  the  prevailing  belief  among  entomologists  that 
there  was  but  one  annual  brood  of  the  species,  especially  in  the 
Northern  States,  no  absolute  evidence  of  a  second  brood  having  been 
obtained.”  It  is  true  he  says  “prevailing  belief,”  but  the  omission 
to  mention  the  fact  that  the  point  was  strongly  contested  certainly 
conveys  a  wrong  impression. 

It  is  also  evident  from  Dr.  Fitch’s  language,  and  the  theory  of  the 
multiplication  advanced  by  him,  that  he  believed  the  species  to  be 
double-brooded.  Although  he  does  not  expressly  say  so,  Mr.  Shurt- 
leff  appears  to  take  for  granted  that  such  was  his  belief.  Dr.  Packard 
appears  also  to  have  held  the  same  view  in  1861  (Paper  in  Agl.  Surv. 
of  Maine),  at  least  in  reference  to  the  latitude  of  Illinois. 

Mr.  Kirkpatrick,  in  the  paper  already  referred  to,  says:  “It  is 
not  positively  known  how  many  broods  of  Army-worms  there  are  in  a 
year,  but  there  is  no  doubt  that  there  are  at  least  two,  for  the  moths 
hatched  in  mid-summer  deposit  their  eggs  immediately  after,  and 
the  last  brood  must  remain  either  in  the  caterpiller  or  pupa  state 
throughout  the  winter.” 

But  what  renders  this  assertion  of  Prof.  Riley  the  more  surpris¬ 
ing  is  the  fact  that  in  1876  he  still  believed  it  to  be  single-brooded, 
at  least  in  ordinary  seasons  and  north  of  the  88th  parallel,  which 
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includes  St.  Louis,  where  he  was  then  located,  and  even  then  com¬ 
batted  the  double-brood  theory.  In  the  first  article  on  this  insect, 
in  his  eighth  report  (1876)  he  says  :  “All  the  evidence,  and  the  whole 
history  of  the  insect  as  here  set  forth,  point  to  its  one-brooded 
character  at  least  in  ordinary  seasons,  and  north  of  the  88th  parellel. 
In  the  more  Northern  States,  it  is  evident  from  the  lateness  of  the 
season  when  the  worms  enter  the  ground,  that  those  which  issue  as 
moths  the  same  season  cannot  beget  a  second  brood,  since  the 
ovaries  are  so  immature  at  the  time  of  issuing.  There  is  in  fact 
no  actual  evidence  of  its  two-brooded  nature.  One  of  the  arguments 
brought  forward  in  support  of  the  theory  is,  that  it  is  difficult  to 
conceive  how  an  insect  that  produces  but  one  brood  annually  can 
become  at  times  so  prodigiously  multiplied.  But  it  is  only  at  long 
and  irregular  intervals  that  it  does  become  so  prodigiously  multi¬ 
plied,  and  after  such  a  wide-spread  appearance  of  it  in  our  culti¬ 
vated  fields  as  that  of  1875,  it  takes  several  years  of  undisturbed  and 
unnoticed  multiplication,  culminating  in  unusually  favorable  condi¬ 
tions,  before  the  decimation  of  its  ranks  that  inevitably  follows  such 
undue  increase  is  repaired,  and  this  notwithstanding  its  great  pro¬ 
lificacy.  It  is  an  interesting  fact,  also  that  most  Lepidopterous  in¬ 
sects  rthat  have  a  wide  geographical  range  and  the  peculiarity  of 
appearing  suddenly  and  at  irregular  intervals  in  vast  swarms,  are 
known  to  be  single-brooded,  while  most  of  our  Cut-worms,  its  close 
allies,  I  have  by  experiment  proved  to  he  so.  The  second  argument 
in  support  of  the  two-brooded  nature  of  our  Army-worm  is,  that  ac¬ 
counts  are  often  heard  of  the  Army-worm  appearing  in  the  fall  of 
the  year,  but  in  every  instance  where  I  have  been  able  to  obtain 
specimens  for  examination,  they  have  proved  to  be  the  fall  Army- 
worm." 

Moreover,  this  view  was  required  by  the  theory  he  then  held  in 
reference  to  its  method  of  hibernating.  That  “those  moths  which 
issue  early  in  the  season  probably  lay  their  eggs  in  the  Fall,  while 
those  which  issue  later  hibernate  and  lay  their  eggs  in  the  Spring.’' 

In  the  second  article  on  this  insect  in  the  same  report,  written 
after  his  discovery  of  the  eggs,  he  remarks :  “It  is  thus  evident, 
that  the  conclusions  arrived  at  in  the  body  of  this  report  as  had 
not  been  settled  by  direct  observation  are  essentially  correct,  as  the 
above  recorded  facts  bear  on  them.  The  only  part  needing  correc¬ 
tion  is  on  pp.  85-86,  where  the  statement  that  the  moth  will  not 
oviposit  in  confinement  should  be  qualified  by  adding  ‘when  reared 
indoors  from  the  larva,’  which  was  indeed  implied.” 

It  is  evident  therefore  that  up  to  this  time  (after  April,  1876)  he 
still  held  that  it  was  single-brooded. 

In  his  ninth  report  (1877)  he  for  the  first  time  partially  abandons 
his  previous  opinion  on  this  point  and  adopts  the  same  view  I  sug¬ 
gested  in  1861,  that  while  it  is  probably  single-brooded  in  the  more 
northern  sections,  it  is  double-brooded  in  the  latitude  of  St.  Louis. 

Prof.  Comstock  remarks  in  his  report  (1880),  as  Entomologist  of 
the  Agricultural  Department,  that  “it  has  always  been  supposed 
that  there  is  but  one  [generation]  in  the  Northern  States,”  etc. 

This  is  erroneous  unless  by  “Northern  States,”  he  intends  only 
the  Eastern  States. 
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In  the  month  of  September,  1874,  I  had  my  attention  called  to  a 
small  but  very  distinct  army  of  these  worms  crossing  the  walk  lead¬ 
ing  to  the  University  south  of  our  town.  They  were  making  their 
way  to  a  lot  on  the  west,  containing  young  rye  which  had  been 
sown  unusually  early.  They  were  then  apparently  fully  grown,  and 
did  very  little  injury  to  the  rye.  The  following  Spring  the  same  lot 
was  overrun  by  Army-worms.  I  made  a  memorandum  of  these 
facts,  but  did  not  publish  them,  as  I  was  not  then  devoting  any 
special  attention  to  Entomology. 

We  may  therefore  consider  as  established,  that  the  species  is  at 
least  double-brooded  in  the  latitude  of  St.  Louis  and .  Southern  Illi¬ 
nois,  and  that  the  experience  of  1880  renders  it  highly  probable 
that  the  same  is  true  in  reference  to  its  life-history  in  the  vicinity 
of  New  York  City. 

Whether  there  is  but  one  brood  further  north,  or  more  than  two 
broods  further  south,  is  still  a  matter  of  doubt.  And  whether  it  is 
usually  or  ever  three-brooded  in  the  latitude  of  St.  Louis  and 
Southern  Illinois,  is  also  a  question  yet  unsettled. 

Prof.  Biley,  in  his  ninth  report,  expresses  the  belief  that  “in  the 
more  northern  States,  at  least,  or  over  the  larger  portion  of  the 
country  in  which  it  proves  injurious,  it  is  but  single-brooded.’'  But 
that  at  St.  Louis  it  is  at  least  two-brooded,  and  that  probably  there 
are  occasionally  three  generations  in  a  season.  In  his  article  in 
1880,  already  mentioned,  he  thinks  there  is  still  another  generation 
in  the  latitude  of  St.  Louis,  and  additional  ones  in  the  Southern 
States. 

As  I  interpret  his  language  in  his  last  article  on  the  subject,  he 
now  believes  it  probable  that  there  are  occasionally  as  many  as  four 
generations  in  a  season  in  the  latitude  of  St.  Louis,  and  more  than 
four  farther  south. 

Dr.  Packard  (U.  S.  Geol.  Surv.  Territories,  1877),  while  accepting  the 
theory  that  it  is  normally  two-brooded  and  probably  occasionally  three- 
brooded  in  the  latitude  of  St.  Louis  and  Southern  Illinois,  asserts 
that  it  is  single-brooded  in  the  Northern  States. 

Prof.  Comstock  thought,  at  the  time  of  writing  the  Army-worm  ar¬ 
ticle  for  his  report  (June  21,  1880),  that  there  would  be  two  gener¬ 
ations  during  the  year  in  Long  Island,  and  remarks  that  “farther 
south,  during  winters  of  unusual  mildness,  a  succession  of  broods 
is  kept  up  during  the  entire  year.” 

It  is  evident,  from  what  has  been  stated,  that  entomologists  have 
not  come  to  an  agreement  in  reference  to  this  question,  except  upon 
the  fact  that  it  is  at  least  two-brooded  in  the  middle  belt  or  lati¬ 
tude  of  its  distribution  north  and  south ;  and  in  this  respect,  as  we 
may  truly  say,  after  wandering  ’round  the  circle,  have  at  last  come 
back  to  the  point  where  I  stood  twenty  years  ago,  and  are  so 
far  correct.  But,  while  I  think  it  quite  probable  that  there  are 
more  than  two  generations  in  the  Southern  States,  I  have  strong 
doubts  about  this  being  true  as  a  general  rule  in  Southern  Illinois, 
or  at  any  point  north  of  the  Ohio  river,  I  am  also  of  the  opinion 
it  is  double-brooded  as  far  north  as  the  northern  limits  of  this 
State,  and  as  Central  New  York. 
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I  have  observed  the  moths  on  two  occasions,  the  same  day  that 
they  issued  from  the  chrysalis,  .June  *20,  1861,  at  Murphysboro, 
Illinois,  and  -June  21,  22  and  23,  1875,  at  Carbondale,  Illinois.  In 
the  latter  year  those  observed  were  not  reared  by  me,  but  were  in 
their  natural  condition  in  my  door  yard  and  were  the  first  to  issue. 
I  had  watched  the  worms  which,  as  elsewhere  remarked,  were  acting 
the  roll  of  the  Cut-worm.  The  dead  grass  (killed  by  them)  marked 
the  exact  area  where  they  had  entered  the  ground.  On  the  21st  of 
June  one  only  was  seen  to  fly  from  the  spot.  Watching  more  care¬ 
fully  next  evening  (22)  I  had  the  pleasure  of  seeing  a  number 
crawling  up  the  grass  stems  with  their  wings  yet  damp  and  not 
fully  expanded.  The  same  thing  was  repeated  the  evening  of  the 
23d.  After  this  I  ceased  my  observations  and  hence  cannot  say 
how  long  they  continued  to  issue. 

We  may  therefore  assume  that  June  20  is  about  the  earliest  date 
at  which  the  moths  of  the  first  brood  begin  to  appear  here.  Count¬ 
ing  back  sixty-one  days  we  have  the  date  when  the  eggs  were 
deposited — April  20th — which  corresponds  almost  exactly  with  the 
date  supposed  from  the  first  appearance  of  the  larvae  in  1861.  It 
agrees  also  very  well  with  the  earliest  captures  of  moths  in  1878, 
1879  and  1880. 

Assuming  eighteen  days  as  the  difference  in  time  between  the 
first  and  last  deposit  of  the  brood,  and  we  have  as  the  time  of 
depositing  in  this  latitude  from  April  20th  to  May  8th.  Then, 
according  to  the  estimated  life  of  the  individual  as  heretofore  given, 
the  resulting  moths  of  this  brood  would  deposit  their  eggs  between 
the  6th  and  24th  of  July,  and  the  larvae  would  enter  the  pupa  state 
between  the  20th  of  August  and  7th  of  September.  If  transformed 
the  same  season,  they  would  appear  as  moths  between  the  6th  and 
24th  of  September.  These  are  evidently  the  ones  seen  in  this  sec¬ 
tion  and  in  the  latitude  of  St.  Louis  in  October. 

We  would  have  then  the  third  brood  of  moths,  unless  those 
appearing  in  April  are  those  of  the  second  brood  which  have  hiber¬ 
nated  in  this  state.  This  point  will  be  discussed  hereafter. 

Suppose  that  this  third  brood  of  moths,  that  is  to  say  the.  moths 
of  the  second  brood  of  worms,  all  issue  from  the  pupae  instead  of 
the  pupae  wintering  over,  and  let  us  calculate  what  would  be  the 
result.  Their  eggs  would  be  deposited  between  the  21st  of  Septem¬ 
ber  and  9th  of  October,  the  worms  hatched  between  the  6th  and 
24th  of  October  and  the  larvae  become  full  grown  between  the  6th 
and  24th  of  November. 

These  calculations,  as  will  be  seen,  are  based  upon  the  facts 
ascertained  in  reference  to  the  first  brood,  the  average  life  of  the 
insect  in  its  different  stages  being  taken.  To  assume  a  shorter  time 
is  to  select  one  or  two  isolated  cases  in  order  to  sustain  a  precon¬ 
ceived  theory.  The  evidence  in  reference  to  duration  of  the  second 
brood  is  very  imperfect  and  unsatisfactory,  yet  so  far  as  it  goes  it 
indicates  a  longer  individual  life  than  has  been  here  assumed,  which 
brings  out  the  moths  of  the  second  brood  between  the  6th  and  24th 
of  September  in  this  latitude.  The  earliest  captures  given  of  the 
moths  from  the  second  brood  of  worms  (except  possibly  one)  are  in 
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October.  Prof.  Riley  notes  the  capture  of  two  females  in  Septem¬ 
ber,  time  not  given,  which  he  says  had  the  eggs  fully  developed, 
and  as  his  owTn  reasoning  shows,  he  believed  were  from  the  first 
brood  of  worms.  In  his  ninth  report  he  states  that  by  diligent 
search  out  doors  he  “found  larvae  of  different  sizes  all  through 
August,  and  a  few  full  grown  individuals  as  late  as  the  23d  of  Sep¬ 
tember.”  Those  I  observed  at  Carbondale,  Ills.,  were  seen  between 
the  15th  and  20th  of  September,  probably  soon  after  the  15th,  and 
as  heretofore  stated  were  fully  growm.  Now  it  is  evident  these 
could  not  have  developed  into  moths  before  the  8th  or  10th  of  Octo¬ 
ber,  which  would  agree  very  well  with  the  dates  of  captures  in 
October  given  above.  From  these  facts  we  are  led  to  believe  that 
the  life  of  the  second  brood  is  somewhat  longer  than  that  of  the 
Spring  generation. 

From  these  facts,  we  believe  we  are  justified  in  concluding  that 
it  is  impossible  for  a  third  brood  of  worms  to  be  produced,  which 
shall  pass  the  winter,  in  this  State,  as  Prof.  Riley  assumes,  in  his 
articles  of  1880.  Either,  first,  the  greater  portion  of  the  pupae  of 
the  second  generation  must  hibernate,  the  small  number  of  moths 
that  issue  either  dying  or  living  through  the  winter ;  or,  second,  if 
the  moths  issue  generally,  they  deposit .  eggs,  which  remain  over 
until  spring  and  then  hatch.  We  might  ‘assume,  as  a  third  pos¬ 
sible  solution,  that  the  moths  issue  generally  and  hibernate.  As 
opposed  to  the  last  two  suppositions,  are  the  following  facts :  First, 
that  so  few  captures  of  moths  have  been  made  in  October ;  second, 
that  only  two  or  three  specimens,  at  most,  have  been  taken  in  the 
winter,  notwithstanding  the  fact  that  in  December  we  often  have 
very  pleasant  and  comparatively  warm  weather,  in  this  region.  So 
far  as  I  am  aware,  not  a  single  winter  capture,  in  Illinois  or  Mis¬ 
souri,  has  been  recorded ;  ‘  that  of  November  10th,  which  I  record, 
being  the  latest. 

That  the  armies  seen  here  in  April  and  May  do  not  pass  the 
winter  in  the  larval  state,  is  evident  from  their  small  size  when  first 
seen ;  nor  could  their  predecessors  have  passed  the  winter  in  this 
state,  as  this  would  require  them  to  come  out  from  their  winter  re¬ 
treat  about  the  first  of  March,  or  earlier. 

The  view  advanced  by  Prof.  Riley,  in  1876  and  1877,  which  w7as 

but  a  slight  modification  of  the  view  we  have  long  held,  we  believe 

to  be  the  true  one :  that  in  this  latitude,  some  of  the  individuals  of 
the  second  generation  are  transformed  into  moths,  and  in  this  state 
pass  the  winter,  wdiile  the  greater  portion  of  the  brood  hibernate  as 
pupae.  We  think  that,  really,  but  few  of  the  moths  that  come  out 
live  through  the  winter,  though  it  is  possible  a  few  do. 

In  reference  to  the  latitude  of  central  New  York,  Massachusetts, 
and  the  extreme  northern  part  of  Illinois,  the  facts  are  somewhat 
difficult  to  explain  in  accordance  with  what  we  have  found  to  be 
the  case  in  southern  Illinois  and  the  region  of  St.  Louis.  But,  re¬ 
taining  our  estimate  of  the  time  the  insect  exists  in  its  different 
stages,  which  we  believe  is  substantially  correct,  and  evidently  not 

too  great,  let  us  apply  it  to  the  data  we  have  relating  to  this  more 

northern  latitude,  and  see  wrhat  the  result  will  be,  and  if  found  cor¬ 
rect,  accept  it,  whether  it  agrees  with  preconceived  theories  or  not. 
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If  the  black  worms,  mentioned  by  Dr.  Fitcli  as  appearing  at  Wor¬ 
cester,  Mass.,  and  Rensselaer,  N.  Y.,  in  May,  1817,  were  Army- 
worms — and  of  this  there  can  be  but  little  doubt— they  must  have 
been  at  the  time  mentioned,  May  22,  at  least  half-grown,  as  they 
*were  marching.  If  the  eggs  from  which  they  were  hatched  were  de¬ 
posited  the  same  season,  it  must  have  been  at  least  as  early  as 
April  22.  But  so  far  as  I  can  learn,  no  moths  have  been  captured 
at  this  early  date  by  any  of  the  numerous  collectors  of  those  States. 
‘We  may  suppose  they  were  present  but  not  observed, — but  this  is 
abandoning  our  data  in  order  to  sustain  a  theory,  unless  it  can  be 
shown  that  the  spring  of  1817  opened  unusually  early,  and  that  the 
winter  was  a  very  mild  one.  But  unfortunately,  the  records  we  have 
at  hand,  which,  except  in  two  or  three  seasons,  give  only  the  an¬ 
nual  temperature,  show  that  at  Cambridge,  New  Bedford,  Salem 
and  Williamstown,  Mass.,  and  at  New  Haven,  Conn.,  the  tempera¬ 
ture  of  both  1816  and  1817  -was  below  the  average.  The  opening 
months  of  the  year,  at  Cambridge,  Mass.,  show  the  following  vari¬ 
ations  from  the  average : 

January— 1°. 25.  February — 6°. 28.  March— 2°. 1.  April— 0°. 40.  May— 0°.l. 

New  Bedford. January— 2°. 4.  February— 63. 28.  March— 2°. 8.  April— 0°.l.  May — 03.8. 
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It  is  well  known,  as  stated  by  Dr.  Fitch,  and  also  in  Thompson’s 
History  of  Vermont,  and  Blodget's  Climatology,  that  1816  was  an 
unusually  cold  and  dry  year,  especially  the  summer  and  autumn. 
The  winter,  at  Salem,  New  Bedford  and  Williamstown,  according  to 
Dr.  Holyoke’s  observations,  was  slightly  above  the  average ;  at  Cam¬ 
bridge  slightly  below  it.  Blodget  states  that  “the  most  remarkable 
depression  of  temperature  in  the  summer  months  known  to  all  his- 
torv  of  thermometric  measurements  occurred  in  the  period  from 
1811  to  1817.” 

It  is  therefore  a  question  whether  the  element  of  unusual  heat  or 
seasonal  warmth  is  a  necessary  factor  in  the  devolopment  of  this 
insect. 

We  are  forced,  therefore,  to  abadon  the  idea  that  in  this  case  the 
ancestors  of  this  brood  wintered  in  the  pupa  state,  as  this  would 
suppose  them  to  have  transformed  into  moths  between  the  5th  and 
10th  of  April.  We  must,  therefore,  adopt  one  of  three  theories — 1st, 
that  the  moths  hibernated ;  2d,  that  the  eggs  wintered  over ;  or  3d, 
that  they  had  passed  the  winter  in  the  larva  state. 

The  last  agrees  with  the  facts  so  far  as  the  date  at  which  they 
were  seen  is  concerned,  more  closely  than  either  of  the  other  sup¬ 
positions.  But  it  is  remarkably  strange  that  such  a  host  of  half- 
grown  larvae  as  indicated  by  the  following  extract  from  the  original 
account,  should  not  have  been  noticed  and  the  fact  recorded  at  least 
in  the  same  connection : 

“1817 — Worcester,  May  22.  We  learn  that  the  black  worm  is 
making  great  ravages  on  some  farms  in  this  town,  and  in  many 
other  places  in  tills  part  of  the  country.  Their  march  is  a  ‘de¬ 
ployed  column,’  and  their  progress  is  as  distinctly  marked  as  the 
course  of  a  fire  which  has  overrun  the  herbage  in  a  dry  pasture. 
Not  a  blade  of  grass  is  left  standing  in  their  rear.  From  the  ap¬ 
pearance  of  the  worm,  it  is  supposed  to  be  the  same  which  usually 
infests  gardens,  and  is  commonly  called  the  Cut-worm.  We  are 
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informed  that  about  forty  years  ago  the  same  kind  of  worm  made 
great  destruction  in  ploughed  land,  among  spring  grain,  but  particu¬ 
larly  in  fields  of  flax.  (Albany  Argus  adds  to  the  above  as  follows:) 
The  black  worm  is  also  destroying  the  vegetation  in  the  northern 
towns  of  Rensselaer  and  eastern  section  of  Saratoga.  Many  meadows 
and  pastures  have  been  rendered  by  their  depredations  as  barren  as 
heath.  It  appears  to  be  the  same  species  of  worm  that  has  created 
so  much  alarm  in  Worcester  county,  but  we  suspect  it  is  different 
from  the  Cut-worm,  whose  ravages  appear  to  be  confined  to  corn.” 

Leaving  this  for  the  present,  we  will  turn  to  the  later  data  upon 
which  we  can  rely  with  a  greater  degree  of  confidence. 

We  learn  from  Prof.  Comstock’s  report  that  the  moths  began  to 
appear  the  present  season  as  early  as  June  21.  The  eggs  must 
therefore  have  been  deposited  about  the  20th  or  25th  of  April,  if 
laid  by  the  moths  the  past  spring.  This  date  agrees  almost  exactly 
with  that  assumed  for  the  early  brood  of  1817.  The  moths  from 
the  eggs  deposited  by  these  would  begin  to  appear  soon  after- the 
first  of  September,  and  continue  to  come  forth  until  about  the  20th 
of  the  month. 

Turning  now  to  Dr.  Lintner’s  list,  we  find  that  the  last  moths  of, 
as  we  suppose,  a  preceding  brood  were  captured  July  7  and  21 ; 
that  those  of  the  succeeding  brood  commenced  coming  out  August 
7,  and  were  seen  continuously  from  that  time  until  October  6,  when 
they  entirely  disappeared. 

The  eggs  which  produced  the  moth  caught  August  7  must  have 
been  deposited  between  the  1st  and  10th  of  June.  If  we  assume  that 
those  observed  August  7  were  the  first  of  the  brood  to  appear,  which 
seems  reasonable,  and  allow  a  variation  of  eighteen  or  twenty  days 
between  the  ages  of  individuals  of  the  same  brood,  then  the  last 
eggs  of  this  brood  were  deposited  about  the  last  of  June,  and  the 
last  moths  issued  from  the  chrysalides  about  the  1st  of  September. 
If  we  suppose  the  moths  live  as  much  as  two  or  three  weeks  after 
depositing  their  eggs,  or  that  there  is  greater  variation  in  the  ages 
of  the  individuals,  the  dates  in  Dr.  Lintner’s  list  agree  very  well 
with  the  calculations  as  to  term  of  individual  life,  and  with  all  other 
data  we  have  except  that  of  1817  and  1880. 

Until  more  data  is  obtained  in  reference  to  the  species  in  these 
more  northern  sections,  the  mode  of  hibernation  there  must  remain 
a  subject  of  doubt  and  uncertainty. 
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PROPER  HOME  OF  THE  SPECIES  AND  CHARACTER  OF  THE  SEASONS  FAVOR¬ 
ABLE  TO  ITS  DEVELOPMENT. 

In  Prof.  Riley’s  article  of  1880,  above  referred  to  (Am.  Ent.  Sept.), 
we  find  the  following  statement.  After  mentioning  certain  facts,  he 
remarks : 

“These  facts  clearly  disprove  Fitch’s  theory,  and  we  must  believe 
that  the  Army-worm  is  most  likely  to  appear  after  dry  seasons,  re¬ 
gardless  of  the  wetness  or  dryness  of  the  season  in  which  it  occurs.” 
He  then  proceeds  to  criticise  somewhat  severely  Dr.  Fitch’s  theory, 
and  concludes  that  he  was  “hard  pressed  for  argument”  to  support 
it. 
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If  we  turn  to  Prof.  Riley’s,  second  report,  1870,  we  find  him  ex¬ 
pressing  his  opinion  very  decidedly  as  follows:  -  “The  Army- worm 
delights  in  fact  in  cool,  moist  and  shady  situations,  and  from  the 
passages  already  quoted  from  Mr.  Kirkpatrick,  where  it  is  shown 
that  the  worms  which  swarmed  on  the  Cuyahoga  flats,  did  not  at¬ 
tempt  to  remove  to  land  a  foot  or  so  higher ;  and  from  further  facts 
recorded  by  Dr.  Fitch,  it  becomes  evident  that  its  natural  abode  is 
in  the  wild  grass  of  our  swTamps  or  on  low  lands.  During  an  ex¬ 
cessively  dry  summer  these,  swampy  places  dry  out,  and  the  insect 
having  a  wider  range,  where  the  conditions  for  its  successful  de¬ 
velopment  are  favorable,  becomes  greatly  multiplied.  The  eggs  are 
consequently  deposited  over  a  greater  area  of  territory,  and  if  the 
succeeding  year  prove  wet  and  favorable  to  the  groivth  of  the  worms, 
we  shall  have  the  abnormal  condition  of  their  appearing  on  our  higher 
and  drier  lands,  and  of  their  marching  from  one  field  to  another 

*  .  *  *  *  Thus  the  fact  at  once  becomes 

significant  and  explicable  that  almost  all  great  Army-worm  years  have 
been  unusually  wet,  with  the  preceding  year  unusually  dry,  as  Dr. 
Fitch  has  proved  by  record.  The  appearance  of  the  insect  last  sum¬ 
mer  in  the  West  forms  no  exception,  for  the  summer  of  1868  was 
unusually  dry  and  hot,  while  that  of  1869  was  decidedly  wet.” 

In  his  eighth  report  (1876)  he  reaffirmed  the  same  view,  with 
emphasis.  “ It  is  a  well  established  fact  that  all  great  Army-worm 
years  have  been  unusually  wet,  preceded  by  one  or  more  exceptionally 
dry  years ;  and  the  widespread  appearance  of  the  insect  in  1875 
formed  no  exception  to  the  rule.  The  explanation  of  this  fact  origi¬ 
nally  given  by  Dr.  Fitch,  is  beyond  doubt  correct  in  the  main,  but 
needs  further  elucidation .” 

Here,  then,  we  have  his  assertions  based  upon  his  own  investiga¬ 
tions  during  two  Army-worm  years,  that  ((it  is  a  icell  established  fact 
that  all  great  Army-worm  years  have  been  unusually  wet.”  In  i880 
all  this  evidence,  so  positively  affirmed,  is  thrown  aside.  Dr.  Fitch’s 
theory,  formerly  pronounced  correct  in  the  main  beyond  doubt,  is 
also  scouted  as  erroneous.  He  even  adds  that  “the  view  that  the 
Army-worm  has  its  proper  home  in  the  wild  grasses  in  the  swamps, 
as  Dr.  Fitch  has  assumed,  must  also  be  considered  erroneous.” 
An  opinion  which  he  affirmed  in  his  former  writings. 

When  we  find  by  new  evidence  that  an  opinion  formerly  given  is 
incorrect,  candor  requires  that  we  should  abandon  it  and  acknowledge 
our  error,  and  Prof.  Pdley  is  generally  free  to  confess  the  changes 
in  his  own  views,  though  on  this  particular  point  not  so  fully  as 
justice  to  Dr.  Fitch  required.  But  the  point  we  desire  to  urge  in 
bringing  forward  these  facts  is  this, — that  as  Prof.  Pdley  expressed 
his  opinion  so  positively  heretofore,  based  on  a  much  larger  amount 
of  evidence  than  he  has  for  his  present  view,  and  as  his  changes  in 
reference  to  many  of  the  most  important  characters  and  habits  of 
the  species  have  been  so  repeated  and  radical,  can  we  feel  satisfied 
with  his  present  views  in  reference  thereto?  And  more  especially 
are  we  disposed  to  hesitate  when  we  find  his  new  views  based  upon 
such  slender  evidence,  and  differing  in  some  most  important  respects 
from  those  expressed  by  Prof.  Comstock.  But  it  is  proper  to  state 
that  Prof.  Comstock  also  remarks  in  his  article  in  the  Farmer’s 
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Review,  July  8,  1880,  that  he  does  not  fed  implicit  confidence  in 
Dr.  Fitch’s  theory,  but  he  adds  the  very  significant  clause—1 “It  is 
worthy  of  note,  however,  that  in  most  instances  the  localities  infested 
by  the  worm  this  year  are  in  the  vicinity  of  extensive  tracts  of  loiv 
lands.”  J 

As  to  the  last  point,  we  are  inclined  to  hold,  as  we  always  have 
done,  the  same  view  that  he  expressed  in  1870,  because  the  facts 
sustain  it. 

The  year  1854  was  wet  in  Ohio,  as  the  testimony  of  Mr.  Kirk¬ 
patrick  shows.  Schott’s  Rain  Tables  not  only  confirm  this,  but  show 
it  was  a  wet  year  in  all  the  Northwest. 

That  the  spring  of  1861  was  not  only  wet  but  cool  in  Illinois  and 
the  Northwest  is  seen  by  reference  to  the  “Record  of  the  Seasons” 
in  the  Prairie  Farmer  of  April  and  May,  1861,  shown  by  the  fol¬ 
lowing  extracts : 

Douglas  Co.  Ills.,  April  1.  “On  the  25th  and  26th  ult.  we  had 
the  heaviest  rain  I  ever  witnessed,  and  the  most  water  fell.  Yester¬ 
day  (March  31st)  it  rained  very  hard.  It  seems  to  be  a  gloomy 
prospect  for  farmers.  Low,  heavy  clouds  roll  over,  and  everything 
seems  to  indicate  a  backward  spring.” 

Correspondents  at  Andover,  at  Kendall  Co.,  and  at  Fair  Haven, 
Ills.,  of  same  date  speak  of  rains. 

('Lee  Co.,  Ills.,  April  6.  The  weather  here  to-day  is  cold  and 
rainy.  It  has  been  so  more  or  less  during  the  week.” 

“Kankakee  Co.,  April  1.  The  land  is  flooded  with  water.  April 
6.  Since  writing  the  foregoing  it  has  rained  most  of  the  time.” 

“DeWitt  Co.,  Ills.,  April  8.  Very  wet.” 

“Ottawa,  Iowa,  April  6.  Raining  at  the  present  writing.” 

“Carroll  Co.,  Ills.,  April  11.  We  have  had  rainy  weather  with 
sunshiny  intervals  for  two  weeks  past.” 

“Pana,  Ills.,  April  4.  Rained  here  every  day  for  a  coon’s  age; 
to-day  is  chilly,  but  it  has  not  rained  yet.” 

And  this  goes  on  until  the  close  of  April.  The  following  records 
of  annual  rain-fall  in  the  East  also  ~  correspond  with  what  is  well 
known  to  have  been  the  fact  in  the  West : 


Burlington,  Vt.,  avg  . . 
Boston,  Mass.  “  . . 

Providence,  R.  I.  “ 

Pen  Yan,  N.  Y.  “  . . 

Marietta,  Ohio  “  . . 


34.15  inches,  1861.. 

44.99  “  1861 . . 

.41.54  “  1861.. 

.28.42  “  1861.. 

43.70  “  1861 . . 


..42.56  inches 
..50.07 
. .  44.25 
. .  32.74 
.  .46.41 


u 


In  the  W  est  the  chief  rain-fall  of  this  year  was  in  the  spring, 
many  of  the  stations,  taking  the  whole  year,  not  rising  above  the 
average.  To  the  fact  that  the  spring  of  1869  and  1875  was  wet, 
Prof.  Riley  bears  testimony  in  the  extracts  already  quoted. 

But  it  is  a  somewhat  singular  confirmation  of  Dr.  Fitch’s  theory 
that  at  New  Bedford,  the  only  monthly  record  we  have,  the  rain¬ 
fall  in  June,  1817,  was  more  than  double  the  average  (Blodget’s 
Climatology,  58  and  81.)  ^  - 

The  year  1816  was  dry,  but  was  unusually  cold,  being  equalled 
(during  the  first  half  of  the  century)  only  by  1812. 

The  facts,  therefore,  so  far  as  they  can  be  ascertained,  are  largely 
in  favor  of  Dr.  Fitch’s  theory. 


REMEDIAL  AGENCIES. 


Fortunately  for  our  farmers  nature  has  provided  a  number  of 
natural  enemies  to  the  Army-worm,  that  assist  very  materially  in  keep¬ 
ing  it  in  check. 


Natural  Agencies. 

The  most  important  of  these  are  the  insect  parasites  which  attack  the 
worms  in  great  numbers  when  they  appear  in  marching  armies.  In 
fact,  so  rapidly  are  these  parasites  developed,  that  in  the  great 
Army- worm  years,  as  a  general  rule,  two-thirds  or  more  of  the  worms 
collected  for  study  are  found  to  be  parasitized ;  such  at  least  was 
the  case  with  those  collected  by  Prof.  Riley  in  1869.  There  are  sev¬ 
eral  species  of  these  parasites,  some  of  which  are  dipterous  insects, 
others  hymenopterous. 


The  Red-tailed  Tachina  Fly — ( Nemoreea  leucanue.)  Kirk. 

This  is  a  true  two-winged  fly,  resembling  in  form  and  size  the 
common  house-fly,  or  more  closely  the  blow-fly  or  flesh-fly,  but  may 
be  distinguished  from  these  by  the  color,  black  and  gray  with  a 
satiny  lustre  on  the  hinder  part  of  the  body,  and  the  last  segment 
of  the  abdomen  dull  red.  It  differs  from  the  common  fly  in  having 
the  bristles  of  the  antennae  simple  or  naked  and  not  feathered ;  and 
by  other  characters  mentioned  in  the  description  which  we  give  be¬ 
low. 

As  nature  has  not  furnished  it  with  a  piercer  at  the  end  of  the 
tail,  as  are  the  hymenopterous  parasites,  with  which  to  pierce  the  body 
of  its  victim  and  deposit  its  eggs  within,  it  must  of  necessity  place 
them  on  the  outside  of  the  worm. 

The  place  selected  is  the  back  of  the  first  three  or  thoracic  seg¬ 
ments,  a  spot  which  instinct  probably  leads  it  to  know  the  worm 
is  unable  to  reach  with  its  jaws.  Here  they  are  firmly  glued  to  the 
skin  by  a  kind  of  liquid  cement  secreted  by  the  fly,  wdiich  soon 
hardens,  and  which,  as  it  is  insoluble  in  water,  prevents  them  from 
being  washed  off  by  the  rain.  So  firmly,  in  fact,  do  they  become 
attached,  that  it  is  impossible  to  remove  them  without  destroying 
them.  They  hatch  out  about  the  time  the  worm  reaches  its  full 
growth  and  hides  away  to  enter  the  pupa  state  and  undergo  its  trans¬ 
formations.  Soon  after  their  exit  the  maggots  work  their  way  into  the 
body  of  their  host,  just  when  and  how  is  not  positively  known,  but 
evidently  just  about  the  time  the  caterpillar  settles  into  position  to 
pupate.  Mr.  Walsh  says,  “they  uniformly  devoured  the  larva  before 
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it  transformed  into  the  pupa  state.”  This  may  be  the  general  rule 
but  does  not  correspond  exactly  with  my  observations,  for  the 
pupae  cases  were  very  distinct  in  my  parasitized  specimens,  from 
which  this  fly  was  reared.  Mr.  Walsh  says  that  “the  time  for  the 
entire  transformation  of  such  as  I  experimented  upon  from  egg  to 
fly  was  from  fifteen  to  nineteen  days.”  The  larvae  of  these  flies  are 
as  a  matter  of  course,  maggots ;  the  pupae  resemble  rather  small 
flattened,  mahogany-brown  beans  with  the  ends  docked.  The  fol¬ 
lowing  description  is  that  originally  given  by  Mr.  Walsh,  though 
Kirkpatrick  had  previously  named  it  and  given  a  brief  description : 

Nemorcea  leucanice,  Kirk. 

Syn. — Exorista  leucanice,  Kirk.  Ohio  Agl.  Rep.,  1860,  358. 

Osten-Sackenii,  Kirk,  1.  c. 

Senometopia  militaris,  Walsh,  1.  c. 

“Length  .25  to  .40  inch,  or  from  6  to  10  millimetres,  the  females 
not  exceeding  .30  inch.  Face  silvery,  with  lateral  black  hairs  only 
on  the  cheeks,  on  the  top  of  which  is  a  black  bristle.  Front-golden 
olive,  with  a  black  central  stripe  and  lateral  black  convergent  hairs. 
Occiput  dusky.  Labium  brown,  with  yellowish  hair.  Maxipalps, 
rufous.  Eyes  cinnamon-brown,  covered  with  very  short  dense 
whitish  hair.  Antennae,  two  basal  joints,  black  with  black  hairs; 
third  joint  flattened,  dusky,  and  from  two  and  a  half  to  three  times 
the  length  of  the  second  joint;  seta,  black.  The  entire  hinder  part 
of  the  head  covered  with  dense  whitish  hair.  Thorax  glabrous 
bluish  gray,  lighter  at  the  sides,  and  with  four  irregular  black 
vittae,  and  black  hairs  and  bristles.  Scutel  reddish  brown,  whitish 
behind,  glabrous,  with  black  hairs  and  bristles.  Pectus  black, 
glabrous,  with  hairs  and  lateral  bristles.  Legs  black,  hairy ;  thighs, 
dark  cinereous  beneath ;  pulvilli  cinereous.  Wings  and  alulae 
hyaline ;  nervures,  brownish ;  halterers,  opaque  greenish  white. 
Abdomen,  first  joint  black;  second  and  third  opalescent  in  the  mid¬ 
dle  with  black  and  gray,  and  at  the  sides  with  rufous  and  gray ; 
last  joint  rufous,  slightly  opalescent  at  base  with  gray;  all  with 
black  hairs  and  lateral  bristles.  Beneath,  the  first  joint  is  black, 
the  others  black,  margined  with  rufous,  all  with  black  hairs.  In 
the  male,  the  space  between  the  eyes  at  the  occiput  is  one-seventh 
of  the  transverse  diameter  of  the  head  ;  in  the  female  it  is  one- 
fourth.  The  colors  of  the  abdomen  sometimes  ‘grease’  and  fade 
in  the  dried  specimen.” 


The  Yellowt-tailed  Tachina  Fly — (Exorista  jlavicauda.  Riley.) 

This  is  another  fly  similar  to  and  comprised  in  the  same  group 
as  the  former.  It  is  decidedly  larger  than  Ar.  leucanice ,  and  the 
head  is  broader  than  the  thorax.  The  following  is  Prof.  Riley’s 
original  description : 

Exorista  jlavicauda — Riley:  “Length  0.35  to  0.50  inch.  Head 
broader  than  thorax ;  face  silvery  white,  the  cheeks  inclining  to 
yellow,  with  lateral  black  hairs  extending  to  near  the  base  of 
antennae,  and  one  stiffer  and  longer  bristle  at  the  top  of  cheeks ; 
front,  dusky,  ferruginous,  with  two  rows  of  black  converging  bristles, 
divided  by  a  broad  depressed  stripe  of  a  brighter  ferruginous  color 
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and  without  bristles ;  occiput  bright  ferruginous ;  labium  ferruginous 
with  hairs  of  same  color ;  maxipalps  rufous ;  eyes,  dark  mahogany 
brown,  *  and  perfectly  smooth;  antennae,  two  basal  joints  rufous,  with 
black  hairs,  third  joint  flattened,  dusky,  and  thrice  as  long  as 
second ;  seta  black ;  entire  hinder  part  of  the  head  covered  with 
dense  white  hairs.  Thorax  more  decidedly  blue  than  in  leucanice , 
broader  (instead  of  narrower)  in  front  than  behind ;  the  vittae  less 
distinct ;  scutel  of  same  color  as  thorax.  Abdomen  stout  and  more 
cylindrical  than  in  leucanice;  first  joint  dark  bluish-gray,  becoming 
darker  along  the  middle,  at  sides  and  at  lower  border;  third  joint 
like  second  above,  but  golden  gray  at  sides  (not  rufous) ;  last  joint 
entirely  yellow  or  pale  orange,  with  no  other  color  but  a  few  black 
bristles  around  anus.  Wings  more  dusky  than  in  leucanice;  alulae, 
opaque  bluish-white.  Legs,  black;  pulvilli  pale  yellow.  Space  be¬ 
tween  eyes  at  occiput  fully  one-third  the  width  of  head.” 

It  is  possible  that  other  allied  species  may  be  found  attacking  the 
Army-worm,  but  so  far  I  believe  these  two  are  the  only  ones  dis¬ 
covered. 


Microgaster  militans.  Walsh. 


Fig.  5.— Micro¬ 
gaster  mili- 
taris. 


This  little  species,  not  exceeding  the  tenth  of  an  inch 
in  length,  is  a  four-winged  liymenopterous  species,  the 
form  of  which  is  shown  in  Fig.  5.  It  is  black,  with 
clear  wings  and  rufous  or  reddish  legs.  The  larvae  of 
this  little  species  often  infest  the  caterpillars  in  large 
numbers,  several  residing  in  the  body  of  one  worm.  The 
worms  infested  by  this  species  show  their  parasitized 
condition  by  ceasing  to  eat,  remaining  sedentary,  slug¬ 
gish  and  apparently  paralyzed,  in  one  place.  They  become  too  feeble 
and  too  much  diseased  even  to  enter  the  ground  to  pupate.  At  this 
stage,  when  the  worm  would  be  ready  to  go  under  ground  if  it  were 
able,  the  little  parasites  issue  from  the  body,  boring  their  way 
through  the  sides,  and  spin  a  mass  of  cottony  silk,  in  which  each 
forms  a  little  cocoon,  closely  resembling  an  insect  egg ;  in  fact,  the 
mass  is  most  generally  taken,  by  the  unscientific  observer,  to  be 
a  bunch  of  insect  eggs. 

The  following  is  the  original  description : 

“Length  of  body,  .07-inch,  or  two  millimetres;  head,  black;  palpi, 
whitish ;  antennae,  fuscous  above,  light  brown  beneath,  towards  the 
base ;  thorax  black,  polished,  with  very  minute  punctures.  Wings, 
hyaline ;  nervures  and  stigma,  fuscous ;  lower  nervure  of  marginal, 
and  exterior  nervure  of  second  submarginal  cellule,  entirely  obso¬ 
lete.  Lower  nervure  of  third  or  terminal  submarginal  cellule,  hya¬ 
line  ;  legs,  light  rufous,  posterior  pair  with  knees  and  tips  of  tibiae 
fuscous ;  abdomen,  black,  glabrous,  highly  polished ;  ovipositor,  not 
exserted.” 

Lest  this  busy  and  brave  little  parasite  should  multiply  so  rapidly 
as  to  exterminate  the  “Army-worm  and  other  vegetable-eating  cat¬ 
erpillars,  and  thus  disturb  the  counter-balance  between  animal  and 
vegetable  life,”  Nature  has  furnished  a  check  upon  this  increase  in 
the  shape  of  two  still  more  minute  liymenopterous  parasitic  species 
belonging  to  the  Chalcid  family.  These  are  described  by  Mr.  Walsh 
as  follows : 
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Glyplie  viridescens. 

“Length  of  body,  .07-inch,  or  not  quite  two  millimetres.  General 
color,  dark  green  verging  to  black.  Head  finely  and  densely  punct¬ 
ured ;  palpi  whitish;  eyes  black;  antennae  light  brown,  the  basal 
joint  received  in  a  shallow,  wide  longitudinal  depression.  Thorax 
finely  and  densely  punctured ;  legs  yellowish  white ;  tips  of  tarsi 
dusky;  wings  hyaline;  subcostal  nervure  brown  and  prolonged  on 
the  costa  to  the  extreme  tip  of  wing.  Abdomen  black,  glabrous, 
polished,  flat  above,  convex  beneath,  so  as  in  those  individuals  with 
acuminate  anus — which  I  take  to  be  females,  but  which  Wilkinson 
takes  to  be  males— to  appear  almost  triangular  when  viewed  in 
profile.” 


Hockeria  perpulcra.  Walsh. 

Length  .09-inch,  general  color  black  Head  covered  with  dense 
largish  punctures,  which  in  certain  lights  show  a  golden  silvery  ra¬ 
diance ;  deeply  emarginate  behind,  at  an  angle  of  90°,  so  that  its 
longitudinal  is  scarcely  one-fifth  of  its  transverse  diameter.  Antennae, 
which  are  inserted  immediately  above  the  mouth,  have  their  first 
joint  equal  to  one-half  the  sum  of  their  other  joints,  and  are  received 
in  a  narrow,  deep  longitudinal  depression ;  eyes,  black ;  thorax  punc¬ 
tured  like  the  head,  above  and  beneath,  with  the  mesothoracic  scutel 
large,  much  rounded  above,  and  obtusely  pointed  behind.  Prothorax 
transverse  before  and  behind,  with  the  anterior  angles  a  little 
rounded,  and  the  posterior  ones  acute,  slightly  prolonged  backwards ; 
wings  hyaline,  subcostal  nervure  brownish,  extending  more  than 
three-fourths  of  the  way  to  the  tip ;  ramus  very  short  and  widely- 
colored  ;  legs  with  the  tips  of  the  tibiae,  and  the  tarsi,  obscure  whit¬ 
ish  ;  the  posterior  coxae  over  one-half  the  length  of  the  posterior 
femora,  which  last  are  incrassated  so  that  the  transverse  diameter 
equals  one-third  the  longitudinal;  both  coxae  and  femora  of  the  pos¬ 
terior  legs  have  the  appearance  on  them  of  short,  dense,  whitish 
hair.  Posterior  tibiae  truncate  at  tip,  with  no  vestige  of  spurs. 
Abdomen  ovate,  glabrous,  first  joint  equal  to  three-fifths  of  its  entire 
length,  and  highly  polished ;  intermediate  joints  very  narrow,  with 
the  appearance  of  short,  whitish  hairs ;  the  last  joint  acutely  pointed 
behind,  and  at  its  base,  when  viewed  in  profile,  only  one-half  the 
diameter  of  penultimate  joint,  but  set  on  a  line  with  it  above. 

The  following  species  of  Ichneumon  flies  are  also  found  to  be  par¬ 
asitic  on  the  Army-worm,  and,  like  others,  were  first  observed  and 
described  by  Mr.  Walsh,  who  made  this  group  of  insects  a  special 
study : 

I  give  his  original  descriptions : 

Mesocliorus  vitreus.  Walsh. 

“Length  of  the  body  .08  inch  (two  millimetres,)  to  .14  inch  (three 
millimetres) ;  the  small  specimens  being  parasitic  on  the  Army-woim 
and  the  large  one  captured  in  Rock  Island  county.  Male,  general 
color  light  rufous.  Eyes  and  ocelli  black,  antennae  fuscous,  except 
toward  the  base.  Upper  surface  of  thorax  in  the  larger  specimen 
fuscous ;  intermediate  and  posterior  tibiae  with  spurs  equal  to  one 
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fourth  of  their  length,  posterior  knees  slightly  dusky,  tips  of  posterior 
tibiae  distinctly  dusky.  Wings  hyaline,  nervures  and  stigma  dusky. 
Abdomen  translucent,  yellowish-white  in  its  central  one-third ;  the 
remaining  two- thirds  piceous  black,  with  a  distinct  narrow  yellowish 
annulus  at  the  base  of  the  third  joint.  In  the  larger  specimen, 
which  seems  to  be  immature,  the  basal  abdominal  joint  and  the 
articulations  of  the  terminal  joints  are  light  rufous.  Appendiculum 
of  the  abdomen  composed  of  two  extremely  fine  setae,  thickened  at 
their  base,  whose  length  slightly  exceeds  the  extreme  width  of  the 
abdomen. 

The  female  differs  from  the  male  in  the  head,  from  the  mouth 
upwards,  being  piceous.  The  thorax  and  pectus  are  also  piceous 
black.  Abdomen  as  in  the  smaller  male.  Ovipositor,  which  is  dusky, 
slightly  exceeds  in  length  the  width  of  the  abdomen.” 

i  * 

Pezomaclius  minimus.  Walsh. 

‘'Length  of  body,  .07  to  .1  inch  (2  to  ‘2J  millimetres).  Male — Gen¬ 
eral  color  piceous ;  eyes  black ;  antennae  black,  except  toward  the 
base,  where  they  are  light  rufous ;  legs  rufous,  hind  legs  a  little 
dusky.  Abdomen  narrowed;  second,  and  sometimes  the  third  joint 
annulate,  with  rufous  tip.  The  female  differs  from  the  male  in  the 
thorax  being  almost  invariably  rufous,  and  in  the  first  three  ab¬ 
dominal  joints  being  generally  entirely  rufous,  with  a  piceous  an¬ 
nulus  at  the  base  of  the  third,  which  is  sometimes  absent.  The 
abdomen  is  also  fuller  and  wider.  Ovipositor  dusky ;  equal  in 
length  to  the  width  of  the  abdomen.  No  vestige  of  wings  in  either 
sex,  and  the  thorax  contracted  and  divided,  as  in  Formica 

The  larvae  of  this  species  issue  from  the  body  of  the  worm  and 
spin  upon  its  skin  minute  cylindrical  cocoons,  regularly  arranged  in 
a  mass  and  enclosed  in  floss. 

It  is  preyed  upon  by  a  minute  Chalcis-fly,  described  as  follows : 

Chalcis  aleifrons.  Walsh. 

“Length  of  body,  .08  inch,  or  two  millimetres.  General  color, 
black.  Head  punctured ;  antennae  brown,  lighter  tojvard  the  tips. 
On  the  face  a  greenish  white  triangle,  the  apex  of  which  com¬ 
mences  a  little  above  the  insertion  of  the  antennae,  extends  to  the 
outer  corners  of  the  mouth,  and  incloses  on  its  lower  margin,  im¬ 
mediately  above  the  clypeus,  a  round  black  spot.  Clypeus  greenish 
white,  fuscous  on  its  basal  margin,  and  with  a  black  spot  at  tip. 
Thorax  densely  punctured.  Wings  hyaline ;  subcostal  nerve  fuscous, 
for  three-fourths  of  the  distance  to  the  tip,  as  also  its  ramus.  Cos¬ 
tal  nervure  of  the  lower  wing  also  fuscous  for  two-thirds  of  its 
length ;  all  other  nervures  hyaline.  Posterior  coxae  incrassated ; 
spurs  obsolete ;  knees,  tibae,  and  tarsi  of  anterior  and  intermediate 
legs  greenish  white.  In  the  posterior  legs,  the  trochanters,  a  spot 
on  the  thighs  above,  an  annulus  near  the  base  of  the  tibae,  the 
tips  of  the  tibae  and  also  the  tarsi  are  greenish  white.  Extreme 
tips  of  all  the  tarsi  fuscous.  x\bdomen  glabrous,  polished,  equal  in 
length  to  its  peduncle.” 
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In  addition  to  the  foregoing  minute  species,  the  following  large 
Ichneumon-fly  has  been  bred  from  the  Army-worm.  This  species, 
instead  of  piercing  the  worm  and  depositing  its  eggs  in  the  body, 
as  do  the  other  species  described,  attaches  them  by  a  slender  pe¬ 
duncle.  The  grub,  soon  after  it  is  hatched,  works  its  way  into  the 
interior  of  the  body. 

Ophion  purgatus.  Say. 

“Body  pale  honey  yellow,  somewhat  sericeous;  antennae  rather 
longer  than  the  body;  orbits  yellow,  dilated  before,  so  as  to  occupy 
the  greater  part  of  the  hypostoma ;  ocelli,  large,  prominent,  wings 
hyaline ;  stigma  slender ;  first  cubital  cellule,  with  two  opaque,  sub- 
triangular  spots ;  no  areolet ;  metathorax  with  a  single,  raised,  rec¬ 
tilinear,  transverse  line  near  the  base.  Length  7-10  of  an  inch.” 

The  following  species  has  also  been  reared  in  considerable  num¬ 
bers  from  the  Army-worm : 

i  Ichneumon  suturalis.  Say. 

Ferruginous;  scutel  yellow;  sutures  black. 

Body  pale  ferruginous ;  antennae  black  beyond  the  middle ;  trunk 
with  black  sutures ;  scutel  more  or  less  tinged  with  yellow ;  wings 
tinged  with  ferruginous  ;  carpus  yellowish  ;  nervures  blackish  ;  central 
cellule  pentangular,  the  side  on  the  radial  cellule  rather  smallest, 
basal  and  apical  sides  longest,  not  parallel ;  metathorax  with  slightly 
elevated  lines  in  the  form  of  an  h  ;  tergum  with  the  apical  sutures 
not  black;  basal  segment  with  two  slightly  elevated  longitudinal 
lines  ;  tibae — posterior  pair  black  at  tip  ;  venter— basal  segment  black ; 
sutures  not  black ;  oviduct  not  longer  than  the  breadth  of  the  anal 
segment.  (Say.) 

Flint’s  edition  of  Harris’  work  mentions  and  figures  two  species 
of  Ichneumon  flies  which  prey  upon  the  Army-worm,  but  does  not 
name  or  describe  them. 

Besides  these  valuable  aids  in  keeping  this  pest  in  check,  several 
predaceous  beetles  have  been  observed  feeding  upon  them.  Prof. 
Riley  mentions  ten  which  have  been  detected  at  this  good  work,  as 
follows : 


Cicinclela  repanda,  Dej. 
Calosoma  externum,  Say. 
Calosoma  ccdidum,  Fabr. 
Pasimachus  elongatus,  Hec. 
Harpalus  caliginosus,  Fabr. 


Elaphrus  ruscarius,  Say. 
Calosoma  scrutator,  Fabr. 
Colosoma  wilcoxii,  Hec. 

Amara  angustata,  Say. 
Harpalus  pennsylvanicus,  Beg. 


Among  the  feathered  tribes  the  Rice  Bunting,  Bobolink  or  White¬ 
winged  Black-bird  (Dolichonyx  oryzivorus)  is  perhaps  the  most  val¬ 
uable  aid  in  destroying  these  worms.  So  common  an  occurrence 
was  it  in  past  years  for  ‘this  bird  to  appear  in  flocks  in  Army- 
worm  years  in  Southern  Illinois,  that  it  received  the  name  among 
the  people  of  that  section  of  the  “Army- worm  bird.”  Other  birds 
and  domestic  fowls  also  eat  them  with  avidity. 

I  have  observed  hogs  following  them  across  open  places  and  de¬ 
vouring  great  numbers. 

But  the  numbers  thus  killed  are,  after  all,  small  compared  with 
the  number  destroyed  by  parasites. 


Artificial  Remedies. 


That  it  is  possible  to  protect  a  field  from  a  marching  army  of 
worms,  by  ditching,  has  long  been  known  and  practiced.  Care 
must  be  taken  that  the  side  of  the  ditch  toward  the  field  to  be 
protected  is  perpendicular,  or  in  firm  clay  it  should  slope  under 
slightly.  Holes  a  foot  or  two  deep  should  be  dug  in  the  bottom  of 
the  ditch  at  intervals  of  about  a  rod.  The  worms  attempting  to 
ascend  the  side  and  failing,  wander  along  it  seeking  for  some  point 
where  they  can  scale  it,  and  tumble  into  these  holes.  Here  they 
may  be  destroyed  by  burning  straw  or  leaves  upon  them,  or  by 
covering  them  with  earth  that  is  well  pressed  upon  them,  by  pour¬ 
ing  coal  oil,  hot  wrater,  etc.,  upon  them.  In  some  sections  the 
farmers,  instead  of  digging  holes  in  the  ditch,  draw  a  log  through, 
thus  crushing  the  worms,  and  at  the  same  time  keeping  the  side 
smooth ;  sometimes  fire  is  kept  in  the  ditch,  but  if  the  worms  are 
very  numerous  they  soon  extinguish  it.  The  best  method  of  killing 
them  will  depend  largely  upon  the  number  and  the  surrounding 
conditions ;  knowing  the  fact  that  a  ditch,  with  the  side  next  the 
field  to  he  protected  perpendicular,  will  keep  the  worms  back,  the 
farmer  can  readily  devise  plans  to  kill  them  in  accordance  with  the 
means  at  hand. 

It  is  said  that  planks  placed  on  edge  and  fitted  end  to  end,  if 
smeared  on  the  upper  edge  with  kerosene  or  coal-tar,  will  prove  an 
effectual  bar  to  them.  The  expense  of  this  method  is  the  chief  ob¬ 
jection  to  it,  and  if  the  worms  are-  very  numerous  they  may  even 
pile  up  to  the  top  of  the  board  and  thus  bridge  their  way  over  it. 

On  Long  Island  their  march  was  checked  the  past  year  in  some 
places  by  sprinkling  the  grass  in  front  of  them  with  a  solution  of 
Paris-green.  In  other  places  London-purple  was  used  in  the  same 
way  with  success,  as  we  learn. 

If  the  worms  originate  in  a  field,  as  a  meadow,  or  have  obtained 
possession  of  it  and  spread  themselves  over  it,  there  is  no  practical 
Avay  of  destroying  them  and  saving  the  crop.  Topical  applications 
are  utterly  useless  and  a  waste  of  time  and  money.  Running  a 
heavy  iron  roller  over  the  field  is  one  plan  recommended ;  but 
heavy  iron  rollers  are  to  be  found  on  but  comparatively  few  farms, 
and  if  they  were,  a  few  trials  would  suffice  to  convince  any  one 
that  hut  a  comparatively  small  portion  of  the  worms  would  be 
destroyed  by  this  means. 

The  most  effectual  remedy  so  far  suggested  is  to  burn  over  the 
meadow  or  field  early  in  the  spring,  the  time  depending  on  the 
latitude.  In  Southern  Illinois  this  should  be  done  about  the  middle 
or  latter  part  of  March  in  ordinary  seasons ;  in  the  central  part  of 
the  State  about  two  weeks  later ;  and  about  the  middle  of  April  in 
the  northern  section.  It  is  probable  that  burning  in  the  winter 
will  have  the  same  effect,  as  it  will  destroy  the  old  grass  in  which 
the  female  moth  prefers  to  deposit  her  eggs,  and  thus  drives  them 
off  to  hunt  a  more  appropriate  place. 
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But  the  fact  that  the  insect  appears  in  injurious  numbers  only  at 
irregular  periods  requires  this  to  be  clone  annually  unless  farm¬ 
ers  can  find  some  means  of  foretelling  their  probable  appear¬ 
ance  Here  then  we  see  the  importance  of  ascertaining,  if  possible, 
the  climatic  conditions  under  which  they  are  most  rapidly  developed, 
and  their  method  of  passing  the  winter.  As  is  the  case  with  the 
Chinch-bug  and  numerous  other  species,  two  favorable  seasons  are 
necessary  to  develop  this  insect  in  injurious  numbers.  This  is  one 
important  fact  we  have  to  start  with ;  another,  shown  by  experience 
and  now  admitted  by  all,  is  that  the  year  preceding  their  appear¬ 
ance  is  always  a  dry  year.  It  will  therefore  be  necessary  for  farmers 
to  burn  over  their  fields  only  in  winters  or  springs  following  dry 
years ;  and  fortunately  the  same  rule  applies  to  the  Chincli-bug  and 
other  species  as  well  as  the  Army-worm.  A  more  thorough  study  of 
the  relation  of  the  species  to  climatic  conditions  may  possibly  enable 
entomologists  to  still  farther  limit  these  conditions.  For  example, 
they  may  yet  find  that  its  undue  development  depends  largely  upon 
the  character  of  one  or  two  of  the  autumn  months.  Be  this  as  it 
may,  the  fact  that  it  appears  only  after  a  dry  year,  if  generally 
known  by  farmers  will  serve  to  limit  their  precautionary  measures, 
according  to  the  rain  record  I  give  elsewhere  in  this  report,  to  two 
years  at  most  out  of  seven. 

Before  closing  this  article  I  may  add,  that  in  my  opinion,  when 
the  worms  appear  in  a  meadow  in  great  numbers,  sufficient  to 
destroy  it,  the  best  thing  that  can  be  done  is  to  plow  them  under 
as  soon  as  discovered  and  while  young,  and  plant  the  field  in  some 
other  crop.  This  will  be  the  most  effectual  remedy  that  can  be 
adopted,  and  will  in  the  end  be  the  cheapest. 
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NEW  CORN  INSECT — Diabrotica  longicornis.  Say. 


During  the  past  season  the  corn  in  certain  sections  of  Northwestern 
Illinois  was  found  to  be  withering  and  dying,  without  any  apparent 
cause.  Even  in  fields  which  were  clean  and  well  cultivated,  and 
the  soil  rich  and  fertile,  this  was  observed  to  an  extent  indicating 
a  loss  of  at  least  one-third  of  the  crop.  For  some  time  this  was  a 
mystery  which  the  farmers  were  unable  to  explain.  At  length  Dr. 
Boardman,  of  Stark  county,  who  resided  in  the  section  where  this 
occurred,  made  an  examination  in  order  to  find  out,  if  possible,  the 
cause  of  this  phenomenon.  The  following,  from  a  letter  written  by 
him  to  Prof.  French,  will  show  the  result.  He  says : 

“I  address  you  at  this  time  in  regard  to  the  larvae  of  some  un¬ 
known  insect  which  I  find  working  on  the  corn.  Since  my  return 
from  the  State  Field-meeting  (of  Natural  History  Association), 
numerous  complaints  have  been  made  to  me  in  regard  to  a  worm 
that  was  preying  upon  the  roots  of  corn,  and  to-day,  having  the 
first  leisure  moment  that  I  have  had,  I  visted  the  infested  fields. 
The  field  examined  was  a  fine,  rich,  level  prairie,  thoroughly  under¬ 
drained  with  tile,  and  has  been  cultivated  in  corn  for  a  number  of 
years.  The  ground  was  clean  and  the  crop  had  been  well  attended. 
The  corn  was  a  fair  growth,  and  had  just  begun  to  ear.  At  first, 
one  would  not  think  there  was  anything  amiss  with  it,  hut  on  closer 
inspection  I  could  see  that  many  hills  were  withering,  and  on  taking 
hold  of  them,  they  pulled  up  very  easily,  and  the  fibrous  roots  were 
found  eaten  away.  A  closer  examination  revealed  hundreds  of  small 
white  worms  about  half  an  inch  long  and  the  size  of  a  No.  5  Klager- 
pin.  The  corn  had  thrown  out  its  first  row  of  brace-roots,  and  in 
these  I  found  numerous  worms  at  work.  Some  hills  that  had  been 
attacked  earlier  had  not  developed  brace-roots,  but  had  thrown  out 
another  set  of  fibrous  roots  from  the  stalk,  and  these  had  been 
attacked  by  the  worms.  I  thought  the  worms  were  the  larvae  of 
some  Scarabaeidae,  but  could  not  determine.  The  field  examined 
contained  eighty  acres,  and  had  a  large  pasture  adjoining  it  on  the 
west.  The  damage  in  this  field  will,  I  think,  amount  to  at  least 
one-third  of  the  entire  crop.  I  examined  several  hills  that  appeared 
as  yet  unaffected,  but  found  the  worms  in  the  brace-roots.” 

Further  examination  proved  that  the  culprit  was  the  larva  of  a 
little  plant-beetle,  very  closely  allied  to  the  well  known  Striped 
Cucumber-beetle  (Diabrotica  vittata ),  which  will  be  found  described 
and  figured  on  page  165  of  my  first  report. 
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Diabrotica  longicornis.  Say. 

The  perfect  insect  or  beetle  is  decidedly  smaller  than  the  Striped 
Cucumber-beetle,  being  usually  rather  less  than  one-fifth  of  an  inch 
long,  the  width  scarcely  equaling  one-half  the  length.  The  head 
slightly  narrower  than  the  thorax;  that  part  in  front  of  the  eyes 
slightly  prolonged;  usually  a  slight  linear,  longitudinal  indentation 
between  the  eyes.  Antennae  arising  very  close  together,  subserrate 
and  longer  than  usual  in  this  genus,  reach  back  nearly  or  quite  to 
the  middle  of  the  elytra.  Eyes  prominent,  oval,  black.  Thorax 
narrower  than  the  elytra,  subquadrate,  very  slightly  broadest  near 
the  front,  width  about  equal  to  the  length;  an  impressed  spot  each 
side  rather  behind  the  middle.  Elytra  with  the  sides  straight  two- 
thirds  their  length,  widest  behind  the  middle ;  each  with  four  or  five 
dim  strise,  in  which  are  minute  very  shallow  punctures.  Posterior 
thighs  swollen. 

>  Of  a  uniform,  pale,  dull,  greenish-yellow  or  rather  greemsli-ocher 
color,  without  spots  or  stripes.  Sparsely  covered  with  very  short 
hairs.  (From  specimen  before  me). 

The  original  description  as  given  by  Say,  who  found  it  near  the 
Eocky  Mountains  in  what  was  then  Arkansas  Territory,  is : 

“Body  pale  greenish;  eyes  blackish;  antennae  as  long  as  the 
body;  second  and  third  joints  conjointed,  shorter  than  the  fourth; 
thorax  subquadrate ;  two  dilated,  oval,  impressed  spots  placed  rather 
behind  the  middle ;  elytra  irregularly  punctured ;  three  or  four  obso¬ 
lete,  elevated  lines,  of  which  the  exterior  one  is  largest,  and  colored 
by  a  brown  fillet  which  does  not  attain  the  tip;  a  brown  common 
sutural  line.  Length  less  than  one-fifth  of  an  inch.  ’ 

The  larva  is  slender  and  similar  to  that  of  the  Striped  Cucumber- 
beetle,  about  one-fourth  of  an  inch,  or  a  little  more,  in  length;  the 
front  part  of  the  body  more  slender  than  the  rest,  the  head  quite 
small;  body  about  as  thick  as  an  ordinary  pin  and  slightly  flat¬ 
tened.  Skin  smooth  or  with  but  few  very  minute  white  hairs. 
General  color  white,  with  a  slight  yellowish  tinge;  the  head,  feet, 
cervical  shield  and  tip  of  the  rounded  anal  segment  brownish. 
They  are  active,  crawling  over  objects  almost  as  readily  as  cater¬ 
pillars,  even  up  the  sides  of  the  glass  in  which  they  were  placed. 

(For  this  description  of  the  larvae  I  am  indebted  to  Prof.  French, 
to  whom  the  specimens  were  forwarded.) 

The  insect  is  not  an  uncommon  one  throughout  the  State,  and  in 
fact  in  the  West,  but  hitherto  it  has  not  been  known  to  be  injuri¬ 
ous  to  any  useful  plant,  but  it  is  possible  that  a  closer  examination 
may  show  that  much  of  the  injury  to  corn  which  is  attributed  to 
the  dry  weather  is  due  to  the  attacks  of  this  little  insect. 

The  perfect  insect  feeds  upon  the  pollen  of  various  composite 
flowers.  It  appears  to  be  at  least  two-brooded  in  a  season,  and 
probably  passes  the  winter  in  the  pupa  state  in  the  ground. 

The  only  remedies  so  far  suggested  are  rotations  of  crops,  so  that 
corn  may  not  be  planted  on  .the  same  ground  two  successive  years ; 
and  clean  culture. 

In  the  foregoing,  with  the  exception  of  the  description  of  the  per¬ 
fect  insect,  I  have  followed  Dr.  Boardman  and  Prof..  French,  who 
studied  the  species  with  some  care  during  the  past  season. 
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My  own  opinion,  based  cliietiy  on  analogy,  is  that  the  insect  is 
not  likely  to  prove  very  troublesome ;  at  least  permanently  so. 
While  it  doubtless  lives  in  the  larval  state  on  the  roots  of  plants, 
I  think  it  more  than  probable  that  favorable  conditions  in  the  sec¬ 
tion  mentioned  have  caused  its  development  in  unusual  numbers, 
and  in  consequence  its  attack  upon  the  corn. 

If  the  season  is  favorable,  the  ground  properly  cultivated  and  the 
growth  of  the  corn  strong  and  vigorous,  I  think  it  will  not  be  apt 
to  suffer  very  seriously  from  the  attacks  of  this  species ;  that  this 
will  only  occur  in  rarely  exceptional  cases  such  as  that  described 
by  Dr.  Boardman.  Still,  I  may  be  mistaken,  and  therefore  it  is 
well  to  be  on  the  watch  for  this  foe,  for  whose  history  we  are  in¬ 
debted  to  Dr.  Boardman  and  Prof.  French. 
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THE  RELATION  OF  METEOROLOGICAL  CONDITIONS  TO 

INSECT  DEVELOPMENT. 


That  meteorological  conditions  have  a  strong  bearing  on  the  in¬ 
crease  and  decrease  of  the  number  of  insects,  is  a  fact  well  known 
not  only  to  scientists,  but  to  every  careful  observer.  Every  farmer 
is  well  aware  of  the  fact  that  insects  are  more  abundant  in  warm 
dry  weather,  than  in  cold  wet  seasons.  As  a  general  rule  the  in¬ 
crease  in  insect  life  is  more  marked  in  unusually  warm  and  dry 
years,  than  in  those  of  the  opposite  character.  The  years  of  great¬ 
est  drought  are  those  in  which  insects  have  been  most  abundant 
and  injurious,  especially  when  those  years  have  been  accompanied, 
as  is  usually  the  case,  by  more  than  ordinary  heat. 

Even  those  dry  years,  during  which  the  temperature  has  fallen 
below  the  average,  have  generally  been  marked  by  an  increase  in 
insect  life,  or  their  influence  in  this  direction  has  appeared  in  the 
following  season. 

As  the  lack  of  sufficient  moisture  in  such  seasons  weakens  the 
plants  and  renders  them  less  able  to  withstand  the  attacks  of  their 
insect  foes,  the  injury  is  proportionally  greater  than  it  would  other¬ 
wise  be. 

Although  a  knowledge  of  this  fact  is  important  in  the  study  of 
insect  life,  it  is  too  general  to  be  of  much  practical  value,  unless 
meteorologists  could  predict,  with  greater  certainty  than  at  present 
appears  to  be  possible,  the  character  of  the  coming  year. 

It  is  important,  therefore,  to  examine  into,  and  if  possible  point 
out  more  particularly  this  relation;  in  other  words,  to  ascertain  if 
possible  how  far  this  increase  in  insect  development  is  due  to  a 
lack  of  moisture,  and  how  far  to  increased  temperature,  to  what 
extent  it  is  affected  by  the  character  of  the  winter,  and  also  that 
of  the  summer  months,  the  injurious  species  that  increase  most 
rapidly  under  the  favorable  climatic  conditions,  and  those  whose 
numbers  appear  to  be  least  affected  by  the  changes. 

It  is  possible  that  when  this  subject  has  been  more  thoroughly 
studied,  the  entomologist  may  be  able  to  fix  upon  the  particular 
month,  or  limited  portion  of  the  year,  whose  character  determines 
the  status  of  particular  species  the  following  season. 

It  is  already  known  that  some  of  the  most  notedly  injurious 
species  require  two  consecutive  favorable  seasons  for  their  develop¬ 
ment  in  the  great  numbers  sometimes  seen.  This  is  especially  true 
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of  such  species  as  produce  but  one  or  two  generations  in  a  year, 
as  the  Locust,  Chinch-bug,  Hessian-fly,  Army-worm,  etc.  On  the 
other  hand  the  plant  lice  and  other  insects  that  produce  a  number 
of  broods  in  a  year  are  often  developed  in  enormous  numbers  in  a 
single  season ;  yet  it  was  the  opinion  of  some  close  observers  in 
England  that  the  meteorological  condition  of  one  or  two  autumn 
months  determined  to  a  great  extent  the  status  of  the  Hop  Aphis 
the  following  season. 

In  the  course  of  my  entomological  investigations,  especially  in 
studying  the  history  and  habits  of  the  Chinch-bug  and  Western 
Locust,  I  have  found  the  meteorological  factor  constantly  appearing. 
I  concluded,  therefore,  to  make  a  more  thorough  examination  of 
the  influence  of  climatic  conditions  on  the  development  of  these 
species  than  had  been  heretofore  done.  The  result  in  reference  to 
the  latter  insect  is  not  what  was  to  be  expected,  and  cannot  be 
considered  as  satisfactory,  but  it  is  unnecessary  for  me  to  say  more 
in  regard  to  it,  as  Illinois  does  not  suffer  from  the  incursions  of 
this  pest.  On  the  other  hand,  this  attempt  in  the  case  of  the 
Cliinch-bug  has  brought  to  light  some  new  and  interesting  facts, 
which  may  ultimately  be  of  use  in  aiding  us  to  counteract  its  in¬ 
crease,  and  to  a  great  degree  prevent  its  injuries. 

For  the  purpose  of  this  investigation  I  selected  Illinois  and  the 
immediately  adjoining  portions  of  Iowa  and  Missouri,  first,  because 
the  history  'of  the  species  has  been  more  thoroughly  written  up  for 
this  section  than  any  other ;  and  secondly,  because  the  meteorologi¬ 
cal  records,  though  incomplete,  are  fuller  for  this  section  than  any 
other  of  the  area  infested  by  this  pest.  Confining  my  investigations 
to  this  section,  excluding  the  Cairo  record  as  not  belonging  to  the 
same  limited  climatic  type,  and  rejecting  the  early  Sandwich  record 
as  doubtful,  I  have,  for  the  purpose  of  ascertaining  the  rain  precipi¬ 
tation,  combined  the  rainfall  records  of  the  others  and  taken  the 
average  for  each  year.  For  the  average  from  1873  to  1877,  I  have 
used  the  Signal  Service  records  of  Chicago,  Dubuque,  Davenport, 
and  St.  Louis,  counting  the  year  from  January  to  December,  so  as 
to  correspond  with  the  preceding  portion  of  the  series. 

This  series  commences  in  1840  with  the  Athens  record. 

For  the  temperature  an  average  of  different  stations  would  fail  to 
give  a  correct  idea  of  the  comparative  annual  or  monthly  means  of 
different  years,  hence  it  was  necessary  to  select  as  a  standard  a 
station  as  near  the  centre  of  the  area  as  possible. 

For  this  purpose  the  record  of  the  station  at  Augusta,  Hancock 
county,  Illinois,  was  chosen,  and  for  two  or  three  missing  years  the 
temperature  is  estimated  from  two  or  three  of  the  nearest  stations 
by  ascertaining  the  difference  between  the  general  average  of  the 
series  of  each. 

The  result  is  shown  in  the  following  tables : 


12 

10 

8 

6 

i  4 

2 

-  0 

--2 

*-U 

-6 

8 


Curves  showing  the  Average  Annual  Rainfall  and  Temperature  in  Illinois,  from  1840  to  1878. 
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Table  I. 

A 

Rainfall  and  Temperature. 


Year. 

Rainfall. 

Variation 
from  gen’l 
average. 

Tempera¬ 

ture, 

Variation 
fr6m  gen’l 
average. 

37.46 

—.84 

52.90 

2.25 

38.51 

.21 

50.11 

—.54 

35.76 

-2.54 

50.88 

.23 

40.93 

2.63 

47.07 

—3.58 

48.17 

9.87 

51.11 

.46 

43.04 

4.74 

50.86 

.21 

44.90 

6.60 

52.24 

2.59 

32.61 

—5.69 

49.15 

—1.50 

44.22 

5.92 

51.13 

.48 

38.49 

.19 

51.67 

1.02 

40.69 

2.39 

50.53 

—  .12 

46.91 

8.61 

50.80 

.15 

38.26 

-.04 

49.66 

—  .99 

34.83 

—3.47 

50.82 

.17 

31.13 

—7.17 

52.79 

2.14 

43.54 

5.24 

50.19 

—  .46 

1856 . 

31.89 

—6.41 

47.41 

-3.24 

32.22 

—6.08 

47.66 

—2.99 

48.49 

10.19 

50.40 

—  .25 

32.81 

—5.49 

49.52 

1.13 

34 .54 

—3.76 

52.90 

2.25 

1861 . . . 

36.04 

—2.26 

50.97 

.32 

1862 . 

46.30 

8.09 

49.63 

—1.02 

1868 . 

34.36 

—3.94 

49.60 

—1.05 

33.96 

—4.34 

49.34 

—1.31 

42.11 

3.81 

50.83 

.18 

1866 . 

37.29 

—1.01 

51.39 

.74 

1867 . 

29.53 

—8.77 

52.35 

1.70 

1868 . 

38.93 

.63 

51.66 

1.01 

1860 . 

44.67 

6.37 

49.61 

—  .74 

1870 . 

29.90 

—8.40 

-  52.36 

1.71 

1871 . 

32.86 

—5.44 

52.72 

2.07 

38.58 

.28 

50.16 

—  .49 

1873 . 

35.13 

—3.17 

50.19 

—.46 

1874 . 

33.75 

—4.55 

52.37 

1.72 

1875 . 

34.86 

—3.44 

48.36 

—2.29 

1876 . 

45.66 

7.36 

50.65 

0.00 

1877 . 

39.09 

.79 

52.76 

2.11 

flpnprfl!  fl.vftrflP'f1 

38.30 

50.65 
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In  order  to  bring  plainly  before  the  eye  the  variations  both  of 
the  rainfall  and  temperature  in  the  different  years,  I  have  drawn 
curved  lines  as  here  shown;  the  dark  line  representing  the  rain¬ 
fall  in  inches,  and  the  dotted  line  the  temperature  in  degrees ;  the 
scale  of  each  being  marked  at  the  left-hand  margin.  The  rise  or 
fall  of  the  lines,  from  one  perpendicular  line  to  another  as  we 
move  to  the  right,  showing  the  increase  or  decrease  in  rain-fall  and 
temperature  from  year  to  year,  the  years  being  marked  at  the  top 
of  the  design.  The  general  average  of  the  annual  rain-fall,  88.80 
inches,  is  shown  by  the  heavy  dark  horizontal  line. 

The  points  brought  out  by  this  graphic  representation,  to  which  I 
wish  to  call  special  attention,  are  as  follows : 

First. — The  fact  that  the  rain-fall  series  appears  to  be  divided 
into  cycles  of  seven  years  each.  For  example,  if  we  commence 
with  the  year  1844,  which  is  considered  above  the  general  average, 
and  count  to  the  right  by  sevens,  we  shall  find  that  each  seventh 
year  was  also  above  this  average,  to-wit :  1851,  1858,  1865,  1872. 

—4 
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The  year  1872  apparently  forms  an  exception,  but  in  this  case  I 
have  the  record  of  but  a  single  station,  and  this  of  doubtful  au¬ 
thority. 

In  the  records  of  other  western  sections  which  are  at  hand,  this 
year  is  several  inches  above  the  general  average.  If  we  commence 
with  1876,  w7hich  is  considerably  above  the  average,  and  count  back 
(toward  the  left)  by  sevens,  we  shall  find,  as  before,  that  each 
seventh  year  is  also  above  the  average,  to-wit :  1869,  1862,  1855  and 
1848 ;  1841  being  on  the  average  line. 

If  we  commence  with  a  year  below  the  average,  we  find  the  same 
rule  holding  true  in  most  cases ;  thus :  commencing  with  1842  and 
counting  in  the  same  way  to  the  right,  we  find  1849,  1856,  1813 
and  1870  all  below  the  average  line ;  1877  is  slightly  above  it. 
Commencing  with  1840,  wre  find  1847,  1854,  1861  and  1875  agreeing 
wTitli  the  rule ;  1868  forming  an  exception. 

The  evidence  of  a  septenary  cycle  shown  here  is  too  strong  to  be- 
ignored. 

Secondly. — A  careful  examination  reveals  the  further  fact  that  this 
septenary  period  is  divided  into  two  sub-periods  of  four  and  three 
years. 

This  will  be  apparent  if  we  commence  with  1844,  wThich  is  above 
the  average,  and  count  forward  (to  the  right),  the  fourth  and  third 
years,  alternately,  being  above  the  average  line  as  a  general  rule ; 
thus :  1848  and  1851,  1855  and  1858,  1862  and  1865,  1869  and  1872, 
and  1876.  According  to  this  rule  1878  should  be  below  the  average, 
1879  above  it,  and  1880  and  1881  dry. 

Thirdly. — The  relation  of  the  rain-fall  to  the  appearance  of  the 
Chinch-bugs.  As  I  have  argued  elsewhere,  and  as  I  believe  is  gen¬ 
erally  admitted,  two  successive  dry  years  are  necessary  to  the  de¬ 
velopment  of  these  insects  in  injurious  numbers.  According  to  this 
theory,  as  applied  to  our  graphic  delineation,  the  only  years  which 
could  have  been  serious  Chinch-bug  years  are  the  following :  1854, 
1857,  1860  or  1861,  1871  and  1874  or  1875. 

The  chronological  history  of  the  species  in  the  region  designated, 
shows  that  although  appearing  in  the  intermediate  years  in  limited 
localities  in  considerable  numbers,  the  chief  Chinch-bug  years  were 
1850,  1854,  1871  and  1874. 

As  this  does  not  sustain  the  theory  with  sufficient  uniformity  to 
establish  the  rule,  let  us  see  if  wTe  can  find  another  factor  which  it 
is  necessary  to  consider  in  arriving  at  a  correct  conclusion. 

For  this  purpose,  I  now  call  attention  to  the  line  showing  the 
annual  variation  in  the  temperature.  The  line  showing  the  general 
average  of  the  rainfall  also  stands  for  that  of  the  temperature.  Fun¬ 
ning  the  eye  along  the  curve  of  temperature,  we  find  that  1850  was 
below  the  average,  1854  above  it,  1857  considerably  below  it, 
1860  above  it,  1864  below  it,  1871  and  1874  considerably  above  it. 
According  to  this,  it  appears  that  the  increase  of  Chinch-bugs  de¬ 
pends  on  the  combined  influence  of  a  decreased  rainfall  and  high 
temperature.  The  year  1850  forms  an  exception,  which  might  pos¬ 
sibly  be  explained  if  w7e  had  the  monthly  or  quarterly  means  of 
temperature  and  amounts  of  rainfall,  as  the  low  temperature 
and  greater  amounts  of  rainfall  may  have  been  in  the  latter 
part  of  the  year.  The  years  1860  and  1861  were  favorable  for  their 
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development,  and  we  find,  by  examining  the  history,  that  they  did 
make  their  appearance  in  the  spring  of  1862,  in  considerable  num¬ 
bers,  but  were  cut  off  by  the  rains. 

An  examination  of  the  line  of  temperature  shows  no  such 
periodicity  as  that  found  in  the  rainfall  curve;  it  is  therefore  im¬ 
possible  to  predict,  with  any  degree  of  certainty,  whether  a  given 
future  year  will  or  will  not  be  marked  by  the  appearance  of  Chinch- 
bugs  in  injurious  numbers  over  the  designated  area.  Judging  from 
the  periodicity  shown  by  the  rainfall  curve,  as  before  stated,  1880 
and  1881  should  be  dry  years,  and  if  the  temperature  of  the  latter 
is  above  the  average,  we  may,  according  to  what  has  been  already 
shown,  expect  these  insects.  A  wet  Spring  may  destroy  them; 
otherwise  we  may  expect  them  in  injurious  numbers.  It  is  not  our 
aim,  in  presenting  these  facts  and  conclusions,  to  bring  forward  any 
claims  as  a  weather  prophet,  as  our  only  object  at  present  is  to  call 
attention  to  them,  that  they  may  be  compared  with  future  observa¬ 
tions,  in  order  to  see  whether  this  apparent  periodicity  is  only  acci¬ 
dental,  or  a  meteorological  law  applicable  to  the  area  alluded  to. 

As  the  amount  of  rainfall  has  a  very  important  bearing  on  the 
agricultural  interests  of  our  State,  it  will  not  be  amiss  for  me  to 
call  attention  to  some  other  facts  brought  out  by  means  of  these 
and  other  similar  curves. 

As  will  be  observed,  the  series  commences  with  1840  and  ends 
with  1877,  making  68  years.  The  general  average  annual  rainfall 
for  this  entire  series,  as  before  stated,  is  38.80  inches.  In  order  to 
ascertain  whether  there  has  been  an  increase  or  decrease,  we  may 
divide  the  series  into  sections  of  different  lengths,  and,  taking  the 
average  of  these,  compare  them  with  one  another.  ^ 

Dividing  the  series  into  two  sections,  we  find  the  average  annual 
rainfall  of  these  to  be  as  follows : 

1st.  Sec.— 1840  to  1858 .  39.58  inches. 

2d  Sec.— 1859  to  1877 .  36.86 

Dividing  into  three  sections,  the  averages  will  be  as  follows : 

1st  Sec.— 1840  to  1851 .  40.97  inches. 

2d  Sec.— 1852  to  1864 .  36.79 

3d  Sec.— 1865  to  1877 .  37.10 


Dividing  into  sections  of  seven  years  each,  so  as  to  correspond 
with  the  septenary  periods,  the  several  averages  will  be  as  follows : 


1st.  Sec. — 1842  to  1848 .  41.37  inches. 

2d  Sec. -1849  to  1855 .  39.12 

3d  Sec.— 1856  to  1862 .  36.04 

4th  Sec.— 1863  to  1869  .  37.26 

5th  Sec.— 1870  to  1877  .  35.82 


A  single  glance  at  these  figures  is  sufficient  to  show  that  the 
rainfall  in  the  latter  part  of  the  series  is  less  than  that  of  the  ear¬ 
lier  portion ;  in  other  words,  that  the  rainfall  has  been  decreas¬ 
ing. 

When  divided  into  two  sections,  the  average  rainfall  of  the  latter 
half  of  the  series  is  2.72  inches  less  than  that  of  the  first  half. 
When  divided  into  three  sections,  the  average  of  the  last  section' is 
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3.87  inches  less  than  the  first.  When  divided  into  septenary  peri¬ 
ods,  the  average  of  the  last  is  5.55  inches  less  than  that  of  the 
first. 

So  far,  then,  as  the  rain  records  of  our  State  show,  there  has 
been  a  decided  decrease.  I  may  remark  here,  that  this  conclusion 
differs  from  that  arrived  at  by  Dr.  Draper  from  his  examination  of 
the  rain  records  of  New  York  City  and  vicinity;  but  the  rainfall  in 
New  York  City,  or  at  any  point  on  the  sea-coast,  or  larger  lakes,  can¬ 
not  form  a  fair  test  in  reference  to  the  increase  or  decrease  of  rain¬ 
fall  in  the  interior  part  of  the  country.  The  only  records  by  which 
this  question  can  be  properly  tested  are  those  of  the  interior  of  the 
country,  where  there  can  be  an  increase  or  decrease  of  forests,  and 
where  the  effects  of  cultivation  of  the  soil,  the  draining  of  swamps, 
ponds,  etc.,  can  be  felt. 

By  forming  curves  of  the  seasons,  Spring,  Summer,  Autumn  and 
Winter,  similar  to  that  given  in  Figure  2,  we  gain  a  few  additional 
facts  in  reference  to  the  chief  points  now  under  consideration. 

According  to  the  theory  advanced,  and  the  rain  and  temperature 
curves  of  our  figure,  the  year  1867  ought  to  have  been  a  Chinch- 
bug  year,  but  was  not.  The  curves  of  the  seasons  for  this  year, 
being  all  low,  would  seem  also  to  favor  the  advent  of  these 
pests.  If  we  go  back,  to  1866,  we  find  that  the  Summer  and 
Autumn  of  this  year  were  above  the  average,  which  probably 
accounts  for  the  non-appearance  of  these  pests  in  1867.  The  years 
1871  and  1874  were  marked  Chinch-bug  years,  and  we  find  that  the 
Spring  rainfall  of  these  years  was  very  light,  and  that  the  Summer 
and  Autumn  rainfall  of  the  years  previous  (1870  and  1873),  espe¬ 
cially  the  latter,  was  very  small.  These  facts  accord  precisely  with 
the  theory  advanced,  and  what  all  who  have  had  any  experience 
with  these  pests  would  expect.  As  the  curves  have  not  been  drawn 
to  agree  with  the  theory,  or  the  theory  adopted  to  correspond  with 
the  curves,  but  each  formed  independently  of  the  other,  this  agree¬ 
ment  tends  to  strengthen  our  faith  in  the  meteorological  records 
fropi  which  the  curves  were  drawn. 

It  is  proper  for  me  to  call  attention  here  to  what  appears  to  be 
an  error,  that  has  obtained  a  place  in  Entomological,  Agricultural 
and  Statistical  literature,  and  seems  to  have  been,  until  I  entered 
upon  a  thorough  investigation  of  the  subject,  generally  accepted  as 
correct. 

I  allude  to  the  estimated  loss  on  the  wheat  crop  by  the  Chinch- 
bug  in  1864,  made  by  Dr.  Shimer,  and  that  on  the  crop  of  1871, 
made  by  Dr.  LeBaron. 

Dr.  Shimer  says,  in  his  article  on  the  subject,  that  “this  insect 
attained  the  maximum  of  its  development  in  the  Summer  of  1864, 
in  the  extensive  wheat  and  corn  fields  of  the  valley  of  the  Missis¬ 
sippi,  and  in  that  single  year  three-fourths  of  the  wheat  and  one- 
half  of  the  corn  crop  was  destroyed  throughout  many  extensive  dis¬ 
tricts,  comprising  almost  the  entire  Northwest,  with  an  estimated 
loss  of  more  than  $100,000,000  in  the  currency  that  then  pre¬ 
vailed.” 

By  reference  to  Die  statistics  for  the  years  1863,  1864  and  1865, 
as  given  in  the  Reports  of  the  Agricultural  Department,  we  find 
that  the  yield  per  acre  of  corn  and  wheat  in  Indiana,  Illinois,  Mis¬ 
souri,  Iowa  and  Wisconsin  was  as  follows : 
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YIELD  OF  WHEAT  PER  ACRE. 


States. 

1863. 

• 

1864. 

1865. 

Indiana . . 

14.5 

14  0 

8  5 

Illinois . . . 

12.2 

14.3 

11.0 

Missouri . 

16.1 

14.2 

12.7 

Iowa . 

14.0 

12.2 

14.7 

Wisconsin . 

14.5 

9.5 

16.8 

YIELD  OF  CORN  PER  ACRE. 


States. 

1863. 

1864. 

1865. 

Indiana . . 

24  2 

29  0 

40  6 

Illinois  . 

21  0 

33  0 

35  2 

Missouri . 

32.0 

26  8 

39  0 

Iowa . 

32.0 

36  7 

42  7 

Wisconsin . 

27.0 

31.0 

41.5 

Dr.  LeBaron,  speaking  in  his  second  report  of  the  operations  of 
the  Chinch-bug  in  1871,  remarks  that  the  spring  wheat  over  the 
Northwest,  “was  reduced  to  not  -more  than  a  quarter  of  the  average 
crop.” 

The  statistical  reports  of  the  Agricultural  Department  give  the 
yield  of  wheat  per  acre  for  1870,  1871  and  1872,  over  this  region,  as 
follows : 


YIELD  OF  WHEAT  PER  ACRE. 


States. 


Indiana. ... 

Illinois _ 

Iowa . . 

Wisconsin 


1870. 

1871. 

1872. 

11.0 

12.0 

12.4 

12.0 

12.3 

12.1 

12.5 

10.8 

12.6 

13.4 

12.2 

14.3 

I  presume  *the  estimates  made  by  these  two  parties  were  based 
on  statements  received  from  individuals  and  then  applied  to  the 
whole  region  embraced.  The  statistics  as  given  show  that  the 
crops  of  these  two  Chinch-bug  years  were  about  up  to  the  average ; 
in  fact  the  wheat  crop  in  Illinois  was  larger  in  1864  and  1871  than 
iii  either  the  preceding  or  following  year. 

While  I  think  the  estimates  made  by  Drs.  Shimer  and  LeBaron 
were  entirely  too  large,  yet  I  am  not  disposed  to  cast  them  aside 
wholly  because  they  do  not  agree  with  the  statistics  of  the  Agricul¬ 
tural  Department.  They  were  made  by  men  of  mature  judgment, 
conscientious,  and  of  scientific  attainments ;  made  in  reference  to  a 
matter  with  which  they  were,  in  part  at  least,  personally  cogni¬ 
zant.  Their  guesses  were  about  as  good  as  the  guesses  upon  which 
.  the  crop  estimates  of  the  Department  were  made.  That  there  is  an 
error  somewhere,  and  a  very  great  one,  is  evident.  I  leave  it  with 
the  reader  to  form  his  own  oninion. 

j. 
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1  am  fully  aware  of  the  fact  that  a  longer  series  of  rainfall  records 
may  serve  to  show  that  the  conclusion  arrived  at  here  in  reference 
to  the  septenary  cycles  is  erroneous,  hut  we  can  only  base  our 
arguments  trpon  such  facts  as  are  known ;  we  are,  therefore,  justi¬ 
fied  in  relying  upon  this  conclusion  until  it  is  shown  to  be  incor¬ 
rect.  We  must  again  call  the  attention  of  the  reader  to  the  fact, 
that  it  is  limited  strictly  to  the  area  designated,  as  it  is  not  claimed 
that  it  is  true  in  reference  to  any  other  section,  though  possibly  it 
may  be. 

Assuming  it  to  be  sufficiently  established  to  justify  us  in  attempt¬ 
ing  to  use  it  practically  in  economic  entomology,  let  us  see  how 
this  is  to  be  done. 

The  first  and  very  important  practical  fact  revealed  is  that  we 
may  expect  at  most  but  two  Chinch-bug  years  in  every  seven,  with 
the  strong  probability,  amounting  almost  to  a  certainty,  that  there 
will  not  be  two  in  succession.  As  heretofore  stated,  two  successive 
dry  years  are  necessary  in  order  to  develop  this  species  in  excessive 
numbers ;  the  rainfall  records  seldom  show  three  dry  years  in  suc¬ 
cession,  hence  the  Chinch-bugs  are  not  likely  to  appear  in  injurious 
numbers  in  two  successive  years.  The  years  1854  and  1855  may, 
perhaps,  form  an  exception  to  this  rule.  It  is  possible  that  the 
second  brood  of  the  first  year  may  be  sufficient  to  excite  alarm,  but 
experience  has  shown  that  they  do  but  little  injury.  We  may,  per¬ 
haps,  with  safety  assume,  as  a  general  rule  subject  to  occasional 
exceptions,  that  they  will  not  appear  more  than  once  in  excessive 
numbers  during  any  of  the  septenary  periods. 

If  the  facts  shown  in  reference  to  periodicity  in  our  rainfall  are 
confirmed  by  future  investigations,  and  this  periodicity  shown  to  be 
a  meteorological  law  of  the  area  indicated,  the  practical  advantage 
of  this  knowledge  to  our  farmers  is  apparent  to  every  one.  By  this 
knowledge  they  will  be  enabled  to  predict  with  a  reasonable  degree 
of  certainty  when  to  expect  these  insects,  and  can  rotate  their  crops 
so  as  to  suffer  the  least  possible  injury.  This  knowledge  will  also 
enable  them  to  dispense  with  precautionary  measures  except  in  such 
years  as  are  likely  to  be  followed  by  the  appearance  of  the  bugs. 

Experience  has  shown,  and  farmers  are  now  becoming  fully  aware 
of  the  fact,  that  spring  wheat  and  corn  are  the  crops  that  chiefly 
aid  in  sustaining  and  developing  this  pest.  Why  corn  should  aid  in 
this  respect  is  easily  seen,  as  it  is  the  only  extensive  crop  on  which 
the  second  brood  can  feed.  But  why  spring  wheat  should  aid  more 
in  developing  them  than  winter  wheat  is  not  so  easily  explained,  but 
that  such  is  the  fact  must  be  admitted.  It  may  possibly  be  ac¬ 
counted  for  on  the  presumption  that  the  climate  of  the  spring  wheat 
region  is  more  congenial  to  them  than  that  of  the  winter  wheat 
area. 

These  facts,  combined  with  a  knowledge  of  the  time  when  the  dry 
seasons  are  to  be  expected,  will  enable  the  farmers  to  substitute 
other  crops  as  far  as  possible  in  place  of  spring  wheat  and  corn.  Even 
if  the  conclusion  in  reference  to  periodicity  in  rainfall  should  prove 
erroneous,  the  fact  that  two  successive  dry  years  are  necessary  to 
develop  this  species  in  excessive  numbers  will  suffice  to  give  notice 
at  least  one  season  in  advance  and  allow  the  farmers  to  adapt  their 
crops  to  the  circumstances.  When  a  dry  season  comes  and  an  ex- 
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amination  shows  that  the  bugs  are  on  the  increase,  winter  wheat, 
wherever  it  is  possible  to  do  so,  should  be  substituted  for  spring 
wheat;  and  oats,  as  far  as  possible,  for  corn. 

The  uncertainty  in  reference  to  temperature  will,  perhaps,  always 
prevent  us  from  predicting  with  certainty  that  a  coming  year  will 
he  marked  by  the  appearance  of  these  insects,  but  we  may  say  with 
assurance,  that  a  wet  year  will  not  be  followed  by  a  Chinch-bug 
year.  Although  this  is  not  all  we  desire  to  know  in  this  respect,  it 
is,  nevertheless,  a  very  important  fact  and  may  be  used  to  manifest 
advantage  by  our  agriculturists. 

It  is  proper  to  remark  at  this  point,  that  we  have  been  speaking 
only  of  the  rainfall  over  the  whole  area  designated,  and  the  general 
appearance  of  the  Chinch-bug  over  the  same  area. 

That  these  insects  have  appeared  even  in  injurious  numbers  in 
limited  localities  in  intermediate  years,  or  times  different  from  those 
indicated  as  possible  Chinch-bug  years,  is  certainly  true.  But,  if  the 
theory  advanced  is  correct  when  applied  to  the  area  designated,  as 
a  whole  it  will  probably  prove  true  when  applied  to  more  limited 
localities.  That  is  to  say,  if  the  meteorological  record  of  a  given 
locality  within  this  area  for  a  long  .series  of  years  is  examined,  it 
will  probably  reveal  the  fact  that  there  is  a  similiar  periodicity  in  the 
rainfall,  though  possibly  not  septenary.  If  this  is  found  to  be  true, 
then  the  farmers  of  that  locality  will  have  a  guide  by  which  to  ro¬ 
tate  their  crops  and  to  take  precautionary  measures. 

It  therefore  becomes  important  for  each  section  to  keep  a  record, 
at  least  of  the  rainfall ;  for  this  will  he  of  advantage  not  only  in 
counteracting  the  Chinch-bugs,  but  numerous  other  species,  and  if  a 
periodicity  is  ascertained  will  enable  the  farmers  to  adapt  their  crops 
as  far  as  possible  to  the  wet  or  dry  seasons. 

The  relation  of  meteorological  conditions  to  the  appearance  of  the 
Hessian-fly  has  not  been  worked  out  thoroughly  as  yet ;  still,  enough 
has  been  ascertained  to  indicate  that  as  a  general  rule,  though  not 
without  exceptions,  it  is  most  abundant  in  rather  wet  and  moder¬ 
ately  warm  seasons.  This  is  shown  by  examining  on  the  chart  the 
principal  years  of  its  appearance  in  Illinois,  1844,  1846,  1871,  1872, 
and  1877. 

Warmth  appears  to  be  the  chief  element  in  developing  the  Aphides 
or  Plant-lice,  some  species  being  more  favored  by  a  humid  atmos¬ 
phere,  while  others  develop  more  rapidly  in  a  dry  season. 

The  Cut-worms  are  developed  more  abundantly  in  such  seasons  as 
increase  the  Army-worms,  which,  in  their  normal  habits,  are  but 
Cut-worms,  massing  in  armies  and  migrating  being  really  an  abnor¬ 
mal  condition  in  their  history. 

Observation  shows,  as  heretofore  stated,  that  as  a  general  rule 
those  species  which  occasionally  develop  in  such  vast  numbers  require 
for  this  purpose  two  consecutive  favorable  seasons,  though  the  char¬ 
acters  of  the  seasons  for  the  different  species  differ  somewhat.  That 
is  to  say,  those  which  bring  out  one  species  are  not  the  ones  which 
bring  out  another.  As  examples  of  the  correctness  of  this  statement 
I  have  only  to  refer  to  the  migratory  locusts,  the  Chincli-bug,  as 
heretofore  shown,  the  Hessian-fly,  the  Army-worm,  etc. 

The  Locust  and  the  Chinch-bug  require  the  same  kind  of  seasons, 
that  is,  two  successive  dry  years,  the  latter  warm  as  well  as  dry ; 
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consequently,  when  two  such  seasons  prevail  generally  over  the 
Northwest  both  species  are  apt  to  appear,  as  was  the  case  in  1874. 
But  the  case  is  different  with  the  Army-worm.  This  requires  a  dry 
Summer  and  Fall  and,  I  am  inclined  to  believe,  also  a  dry  Winter, 
followed  by  a  cool  and  rather  damp  and  cloudy  Spring.  The  two 
most  noted  years  of  its  appearance  in  this  State  were  1861  and  1875, 
each  of  which  followed  a  preceding  dry  year,  but  in  neither  case  was 
the  year  in  which  it  appeared  warm,  1861  being  one  of  average  tem¬ 
perature,  and  1875  rather  cold.  The  latter,  which  is  the  only  one 
for  which  we  have  the  records  of  the  different  seasons,  was  more 
than  usually  damp  in  the  Spring  and  Summer. 

While  on  the  subject  of  meteorology,  we  present  here,  not  as  hav¬ 
ing  any  direct  connection  with  entomology,  but  simply  as  bringing- 
out  some  points  of  interest  to  the  farmers  of  Illinois,  and  as  bearing 
on  the  subject  of  meteorology,  curved  lines,  showing  the  relation 
between  the  rainfall  and  the  yield  of  wheat  and. corn,  and  the  price 
of  these  commodities. 

The  upper  dark  curved  or  zigzag  line  indicates  the  rainfall  for 
the  years  1861  to  1877.  The  middle  series,  consisting  of  two  lines, 
showing  the  yield  and  price  of  wheat,  the  solid  dark  line  the  aver¬ 
age  yield  per  acre,  and  the  (red)  dotted  line  the  average  price  per 
bushel.* 

The  lower  series  shows  the  yield  and  price  of  corn ;  the  solid  line 
the  yield,  and  the  dotted  line  the  price. 

A  comparison  of  the  yield  per  acre  of  these  grains  with  the  rain¬ 
fall  shows  very  clearly  that  the  wheat  crop  is  less  affected  by  the 
variation  in  the  amount  of  rain  than  corn ;  the  four  years  of  greatest 
wheat  yield  are  1864,  1866,  1878  and  1877 — the  first  was  dry,  1866 
was  about  an  average  year,  1878  was  dry,  and  1877  a  little  above 
the  average.  The  small  yield  in  1867  corresponds  with  the  great 
drought  of  that  year,  but  the  smallest  yield  was  in  1876  when  the 
rainfall  was  excessive. 

The  years  of  the  series  in  which  the  yield  of  corn  was  about  34 
bushels  per  acre  are  1861,  1862,  1865,  1868,  1870,  1871,  1872,  and 
1875.  Of  these  years  the  rainfall  was  below  the  average  in  1861, 
1870,  1871  and  1875 — was  about  it  in  1872,  1864,  1868  and  1872. 
The  smallest  yield  was  in  the  excessively  dry  and  great  Chinch-bug 
year,  1874 ;  in  the  years  1863  and  1873  the  yield  was  very  small 
and  these  were  dry  years.  1869  and  1876  were  excessively  wet,  and 
the  yield  was  small,  not  exceeding  an  average  of  25  bushels  to  the 
acre.  The  yield  as  given  for  1871,  I  am  inclined  to  think,  is  not 
reliable,  the.  census  returns  having  evidently  affected  the  statistics 
of  the  Agricultural  Department  of  the  General  Government,  which 
we  have  followed. 

The  comparison  of  yield  with  prices  is  also  worthy  of  attention, 
as  it  brings  plainly  to  view  a  fact  that  is  of  importance  to  our 
farmers  and  grain  buyers. 

A  slight  glance  at  the  wheat  series  is  sufficient  to  show  that  the 
price  is  not  governed  by  the  yield ;  in  1864  the  yield  was  large  and 
the  price  also  above  $1.50;  in  lb65  the  yield  was  only  11  bushels 
and  the  price  only  $1.09.  In  1874,  when  the  yield  was  but  11 J 
bushels,  the  price  was  only  60  cents.  This  indicates  what  we  know 
to  be  true,  that  the  yield  in  Illinois  does  not  govern  the  price ;  but 


*  Cut  not  obtained  in  time.  The  reader  can  easily  draw  curves  by  the  data  given. 
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when  we  look  at  the  corn  record  the  case  is  reversed ;  the  price  in 
our  State  is  chiefly  governed,  to  a  large  extent,  by  the  crop  of  our 
State.  In  almost  every  case  as  the  yield  goes  down  the  price  goes 
up,  and  vice  versa,  only  two  exceptions  occurring  in  the  entire  series. 

As  means  of  reference  and  of  such  further  comparison  of  seasons 
as  the  reader  may  desire  to  make,  I  insert  here  tables  showing  the 
average  monthly  rain-fall  of  Illinois,  also  for  the  seasons.  The 
yearly  average  as  given  here  will  be  found  to  differ  slightly  from 
that  given  in  the  preceding  table ;  this  is  owing  to  the  fact  that 
some  stations  used  for  the  former  had  to  be  omitted  from  these, 
the  records  I  have  at  hand  not  giving  the  monthly  rain-fall  for 
them.  I  have  thought  it  best  to  give  them  as  they  are,  notwith¬ 
standing  this  variation : 


Table  III. 

Average  Monthly  Rain-fall  of  Illinois. 


Years. 

» 

January . . .. 

February... 

March . 

April . 

May . 

June . 

July . 

August . 

September. 

October . 

I  - = - 

November.. 

CD 

CD 

CD 

3 

o' 

CD 

i-j 

1854 . 

1.33 

1.14 

2.40 

2.82 

6.43 

3.05 

2.64 

2.74 

1.68 

4.52 

1.09 

1.82 

1855 . 

9.24 

.82 

2.66 

2.16 

5.10 

2.80 

6.20 

4.10 

2.60 

2.08 

2.81 

3.64 

1856 . 

.96 

1.48 

0.50 

1.93 

4.40 

2.60 

3.60 

2.81 

3.00 

3.00 

3.62 

4.19 

1857 . 

.72 

2.18 

2.42 

1.56 

2.90 

3.90 

2.10 

4.50 

2.20 

2.67 

2.67 

1.42 

1858 . 

1.82 

1.76 

2.85 

5.17 

8.10 

5.80 

5.90 

3.00 

3.70 

3.60 

3.76 

2.98 

1859 . 

1.78 

2.10 

4.94 

3.05 

4.30 

2.90 

1.70 

2.50 

3.00 

1.70 

2.90 

1.58 

1860 

1861  . 

_ _ _  _ 

1862 . 

1863 . 

3  .i3 

2.98 

2.71 

1.87 

3.40 

1.45 

3.87 

2.37 

3.07 

3.79 

1.35 

5.50 

1864 . 

2  .17 

.80 

2.12 

4.39 

1.79 

2.29 

4  89 

1.72 

3.42 

2.13 

3.59 

3.02 

1865 . 

.30 

4.09 

3.91 

4.79 

1.67 

4.49 

5.94 

4.88 

6.42 

2.56 

.43 

1.27 

1866 . 

2.47 

1.17 

2.68 

2.33 

2  40 

3.30 

4.16 

4.20 

6.84 

2.89 

1.09 

2.91 

1867 . 

1.81 

3.92 

2.11 

1.54 

5.86 

3.56 

2.82 

2.51 

.95 

1.06 

1.90 

1.39 

1868 . 

1. 07 

.79 

5.52 

5.07 

6.32 

2.78 

2.41 

3.13 

5.63 

1.23 

3.28 

1.70 

1869 . 

1.80 

2.21 

2.46 

3.92 

5.48 

6.73 

4.99 

3.86 

2.05 

1.30 

3.48 

2.80 

1870 . 

4.  59 

1.11 

3.82 

1.48 

1.60 

1.99 

2.85 

3.58 

3.36 

3.65 

1.63 

1.70 

1871 . 

3.  86 

2.34 

2.97 

1.87 

2.57 

3.92 

2.23 

3.49 

.82 

3.60 

2.56 

1.96 

1872 . 

1873 . . . 

3.14 

.58 

.04 

5.26 

5.66 

1.60 

5.06 

.88 

2.30 

3.87 

1.56 

5.61 

1874 . 

3.82 

1.38 

1.54 

2.57 

2.39 

5.21 

2.74 

3.57 

6.51 

1.92 

2.49 

.79 

1875 . 

.64 

1.92 

1.96 

2.47 

3.69 

6.42 

5.60 

2.19 

3.95 

2.48 

.67 

2.71 

1876 . 

3.48 

2.98 

4.82 

3.48 

4.41 

i  6.13 

5.49 

4.72 

5.69 

1.38 

2.51 

.39 

1877 . 

1.36 

.32 

4.31 

3.07 

2.88 

6.22 

3.05 

3.11 

1.92 

5.41 

3.89 

3.00 

Table  IV. 

Average  Periodic  Rainfall  of  Illinois. 


Spring. 

Summer. 

Autumn. 

Winter. 

April  to 
Septemb’r 
Summer 
Half. 

October  to 
March- 
Winter 
Half. 

i 

Yearly 

Average. 

Years. 

11.65 

8.43 

7.29 

4.29 

19.36 

12.30 

31.66 

. 1854 

9.92 

13.10 

7.49 

13.70 

22.96 

21.25 

44.21 

. 1855 

7.02 

9.00 

9.62 

6.63 

18.33 

13.84 

32.17 

. 1856 

6.88 

10.50 

7.54 

7.32 

17.16 

15.08 

32.24 

. 1857 

16.12 

14.70 

11.06 

6.67 

31.67 

16.77 

48.44 

. 1858 

12.79 

7.10 

7.60 

5.46 

17.95 

15.00 

32.95 

. 1859 

34.54 

. 1860 

36.04 

. 1S61 

46.30 

. 1862 

* 
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Table  IV. — Continued. 


Spring. 

Summer. 

Autumn. 

Winter. 

April  to 
Septemb’r 
Summer 
Half. 

October  to 
March- 
Winter 
Half. 

Yearly 

Average. 

Years. 

7.1)8 

7  69 

8  21 

11  61 

16.03 

18  46 

35  49 

. 1863 

8.30 

8.90 

9.17 

5.99 

18.52 

13.13 

32.36 

. 1864 

10.37 

15.31 

9.41 

5.66 

29.19 

12.56 

40.75 

. 1865 

7.41 

11.66 

10  82 

6  55 

23  23 

13  21 

36  44 

....1866 

9.01 

8.89 

3  91 

7  12 

17  34 

12  39 

29  53 

....1867 

16.91 

8.32 

10.14 

3  56 

25.34 

13  59 

38  93 

. 1868 

11.86 

15.58 

6.83 

6.81 

27.03 

14  00 

41  08 

. 1869 

6.90 

8.42 

8.64 

7.40 

14.86 

16.50 

31.36 

. 1870 

7.41 

6.94 

6.98 

8.16 

14.90 

17.29 

32.19 

. 1871 

. 1872 

11.86 

7.54 

6  73 

9  33 

20  76 

14  70 

35  46 

..1873 

6.50 

10.52 

10  92 

5  99 

21  99 

11  94 

33.93 

. 1874 

8.12 

14.30 

7  10 

5  27 

24.41 

10  38 

34.79 

..1875 

12.71 

16.34 

9.58 

6  85 

29.92 

15.56 

45.48 

. 1876 

10.26 

12.38 

11.22 

4.68 

20.25 

18.29 

48.54 

. 1877 

• 

Is  it  possible  to  find  any  remedy  for  this  evil  ?  Or  in  any  way  to 
affect  the  meteorological  conditions  so  as  to  distribute  more  evenly 
the  rain  that  falls,  and  to  retain  it  and  render  it  more  useful  ? 

We  see  by  what  has  been  said,  and  by  the  graphic  delineation  I 
have  presented,  that  excessively  wet  years  are  about  as  injurious  as 
excessively  dry  years ;  the  former  flooding  the  fields,  while  the  damp 
atmosphere  carries  the  fungus  and  molds  everywhere,  not  only  de¬ 
stroying  the  gathered  fruits  and  vegetables,  but  attacking  the  living, 
sapping  the  very  fountain  of  life, — the  latter  not  only  withering  the 
struggling  plants,  but  bringing  upon  them  hosts  of  injurious  insects 
to  assist  in  the  work  of  destruction.  It  is  a  striking  illustration  of 
the  “struggle  for  existence.”  What  can  we  do  in  this  warfare,  to 
assist  struggling  vegetation? 

First,  proper  drainage  will  assist  in  carrying  off  the  surplus  water 
that  accumulates  in  the  level,  depressed  and  low  places  in  the  wet 
seasons.  This  is  a  point  which  has  been  so  fully  discussed  by  others 
that  it  is  wholly  unnecessary  for  me  to  say  anything  further  in 
reference  to  it. 

Second,  much  can  be  done  to  attract,  distribute  and  retain  moisture 
in  the  dry  years. 

Tree  planting  in  this  connection  has  also  been  so  often  discussed 
that  it  is  not  necessary  for  me  to  do  more  than  simply  to  mention 
it.  There  is  one  point  only  in  reference  to  it  that  I  will  call  atten¬ 
tion  to,  and  that  is  the  mistaken  notion  that  a  covering  of  grass  is 
as  effective  for  this  purpose  as  a  covering  of  forest  trees.  Elaborate 
and  thorough  investigations  recently  made  in  Europe  have  shown 
beyond  dispute  that  this  is  an  erroneous  idea ;  that  forests  are 
decidedly  more  effectual  for  this  purpose  than  grass  or  any  other 
kinds  of  vegetation,  and  that  the  evergreens  or  Conifera  are  more 
beneficial  in  this  direction  than  deciduous  trees. 

But  there  are  other  means  of  assisting  in  this  matter  which,  prob¬ 
ably  because  they  appear  like  small  matters,  have  been  overlooked 
by  those  discussing  this  subject. 
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The  farmer  who  has  a  little  rill,  ravine  or  draw  running  through 
his  field  along  which  a  line  of  shrubbery  has  grown  up,  when  clean¬ 
ing  up  his  land,  offended  by  the  sight  of  this,  is  careful  to  clear  it 
away  lest  he  he  charged  with  negligence  and  unthriftiness.  The  con¬ 
sequence  is  that  when  the  rains  fall  the  water  is  carried  off  rapidly, 
taking  more  or  less  of  the  soil  with  it.  The  warm  sun  coming  out, 
soon  dries  up  and  evaporates  the  moisture.  This  is  a  great  error. 
Every  one  of  these  ought  to  be  carefully  preserved  by  retaining  the 
shrubbery  if  already  there,  or  planting  it  if  already  taken  away  or 
wanting.  Want  of  proper  care  in  this  respect  more  than  counteracts, 
as  I  believe,  the  beneficial  effect  of  all  the  trees  that  are  planted. 

Another  method  of  assisting  in  retaining  moisture  is  by  forming 
ponds  and  surrounding  them  with  shrubbery  and  trees.  This  might 
and  ought  to  be  carried  on  to  an  hundred  fold  greater  extent  than 
it  is  at  present  done.  I  believe  it  is  possible  to  form  ponds  in  many 
places  in  the  interior  of  our  State  of  sufficient  extent  to  be  used  for 
manufacturing  purposes,  where  now  towns  are  almost  wholly  without 
water  for  this  purpose. 
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DESCRIPTIVE  CATALOGUE  OF  LARVAE. 


(' Caterpillars .  Grubs,  Slugs,  Etc.) 

As  a  general  rule  farmers  and  horticulturists  are  not  aroused  to 
the  necessity  of  counteracting  their  diminutive  foes  until  they  make 
their  appearance  in  injurious  numbers.  It  is  therefore  while  they 
are  in  their  most  active  state,  while  they  are  doing  most  injury, 
that  they  see  them,  and  hence  it  is  important  that  the  characters 
by  which  they  may  distinguish  them  in  this  state  should  be  given. 
That  most  insects  pass  through  very  marked  changes  during  their 
existence,  is  now  generally  well  known,  and  as  we  do  not  wish  to 
repeat  here  what  has  been  so  often  stated,  and  what  will  be  found 
in  my  former  reports,  we  will  state  briefly  only  what  is  necessary 
for  present  purposes.  As  a  general  rule,  though  having  numerous 
exceptions,  they  are  most  injurious  while  they  are  in  the  larva  or 
worm  state,  hence  it  is  in  this  state  they  are  most  likely  to  be  ob¬ 
served  and  to  have  attention  called  to  them  by  the  injury  they  do. 
But  most  of  the  systematic  works  on  entomology  describe  insects 
in  their  perfect  state:  as  wasps,  beetles,  butterflies,  etc.,  and  hence 
give  but  little  aid  to  the  farmer  and  horticulturist,  who  observe 
them  in  the  larva  state,  and  are  unaware  of  what  they  are  in  the 
perfect  state.  It  has  been  one  object  in  my  former  reports,  in 
speaking  of  injurious  species,  to  meet  this  difficulty  by  describing 
their  larval  state ;  but  the  want  of  an  arrangement  to  facilitate  the 
determination  of  species  in  this  state  is  yet  sadly  felt.  To  meet 
this  difficulty  in  part,  I  propose  to  present  here  a  kind  of  classifi¬ 
cation*  of  our  most  injurious  species,  based  upon  larval  characters 
and  habits ;  it  is  necessarily  artificial,  and  the  reader  should  not  be 
led  to  suppose  that  those  grouped  together  here  will  be  found 
grouped  together  in  the  regular  and  natural  classification,  as  found 
in  systematic  works,  our  only  object  being  to  assist  in  determining 
the  species.  There  are  many  insects  that  undergo  no  marked 
changes  in  passing  from  the  larval  to  the  pupal  state,  and  from 
the  latter  to  the  perfect  state,  as  for  example  plant-lice  and  grass¬ 
hoppers,  and  all  other  species  belonging  to  the  orders  Hemiptera 
and  Orthoptera.  In  such  cases  the  only  changes  observable  are  in¬ 
crease  in  size  and  the  acquisition  of  wings.  These  are  therefore  not 
included  in  the  present  grouping,  my  object  being  to  confine  present 
consideration  to  those  insects  that  in  their  larval  state  can  be  called 
worms  in  the  general  and  common  acceptation  of  that  term,  and 
that  in  passing  from  this  state  to  the  perfect  form,  become  true 
chrysalides  or  pupae,  and  for  a  longer  or  shorter  space  of  time  are 
dormant. 


*This  has  not  been  carried  out. 
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The  forms  of  the  larvae  are  very  different  in  the  different  orders ; 
some,  as  most  beetles,  being  true  grubs,  sometimes  with  six  small 
legs  on  the  first  three  segments  behind  the  head,  while  others  are 
entirely  footless.  Others,  as  the  larvae  of  most  Lepidoptera  (but¬ 
terflies  and  moths),  are  true  caterpillars,  possessing  from  ten  to 
sixteen  legs,  and  usually  a  very  prominent  head.  Some  larvae  are 
without  any  true  head,  resembling  minute  earth  worms,  while  others 
are  furnished  with  a  prolongation  like  a  rat-tail.  These  wide  dif¬ 
ferences  will  enable  us  to  separate  them  into  large  groups,  easily 
distinguished  from  each  other,  but  we  shall  find  that  in  attempting 
to  distinguish  closely  allied  species,  we  shall  have  to  descend  to 
most  minute  details. 

As  it  will  be  necessary  to  use  certain  scientific  terms,  to  avoid 
much  circumlocution,  I  wrill  mention  some  here  and  explain  them : 

Stomata.  —  The  little  breathing  pores  along  the  lower  part  of  the  sides, 
one  on  each  side  of  each  segment. 

Stigmatal  line.  —The  line  of  the  stomata  or  breathing  pores. 

Cervical  shield. — The  hard,  horny  crust  on  the  back  of  the  first  seg¬ 
ment. 

Segments. — The  joints  or  rings  into  which  the  body  of  the  worm  is 
divided.  There  are  usually  12  besides  the  head ;  they  are 
numbered  from  the  front  backwards,  that  next  the  head 
being  number  1.  The  first  three  are  the  thoracic  segments, 
the  remainder,  except  the  last,  the  abdominal  segments,  the  last 
the  anal  or  caudal  segment. 

True  or  thoracic  legs. — Are  the  first  six  legs  situated  on  the  first  three 
segments,  two  on  each  segment;  they  are  jointed  and  provided 
with  a  claw  at  the  tip. 

Pro-legs  or  false  legs. — Are  the  thick,  fleshy  legs  with  which  one  or 
more  of  the  abdominal  segments  of  caterpillars  are  pro¬ 
vided. 

Anal  or  caudal  legs. — Are  the  thick,  fleshy  legs  with  which  the  last 
or  anal  segment  is  often  provided,  called  also  abdominal  legs. 

True  head. — This  term  is  used  to  designate  the  head  when  it  can 
be  readily  distinguished  from  the  joint  or  segment  to  wdiich 
it  is  attached.  It  is  usually  horny,  smooth  and  shining. 

Dorsum.— The  back  or  upper  portion  of  the  worm  when  in  its  natu¬ 
ral  position.  As  generally  used,  it  includes  about  one-fourth 
of  the  surface  of  the  body. 

Sides. — These  are  the  lateral  portions  of  the  surface  between  the 
dorsum  and  the  venter ;  each  side  occupying  about  one-fourth 
of  the  surface. 

Venter. — The  under  surface,  including  the  portion  to  which  the  legs 
are  attached. 

Dorsal  line  or  stripe. — A  line  or  stripe  running  lengthwise  along  the 
middle  of  the  back. 

Piliferous  snots.— Little  spots,  generally  minute,  slightly  raised  pim¬ 
ples,  bearing  one  or  more  hairs. 

Sub-dorsal — Signifies  below,  but  close  to  the  dorsum. 

Fusiform. — Spindle  shaped,  sometimes  applied  to  the  general  form 
of  a  larva. 
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I  at  first  attempted  to  arrange  the  larvae  in  groups  by  such  prom¬ 
inent  characters  as  could  be  most  easily  understood  by  unscientific 
readers,  but  found  that  our  knowledge  of  the  preparatory  states  of 
the  species  was  not  sufficient  for  this  purpose.  I  have,  therefore, 
fallen  back  upon  the  natural  classification,  depending  on  the  charac¬ 
ters  of  the  perfect  insects,  but  will  give  in  tabular  form  an  artificial 
arrangement  by  the  larval  characters  of  the  species  described  in  this 
report,  so  far  as  this  can  be  done  with  our  present  knowledge. 

The  present  report  will  include  only  the  species  of  Hijmenoptera 
and  Lepidopterci  found  in  Illinois  which  are  known  to  be  more  or 
less  injurious  to  vegetation. 

The  synopsis  of  the  groups,  so  far  as  prepared,  will  be  given 
at  the  commencement  of  each  group  or  family.  But  I  will  give 
here  the  general  arrangement — by  larval  characters — which  I  have 
adopted,  but  which  I  have  not  been  able  to  follow  out  fully  because  of 
our  lack  of  knowledge  of  the  larval  characters  and  habits  of  many 
species.  Still,  as  it  may  he  some  aid  to  the  reader  in  determining 
species  by  larval  characters,  I  therefore  insert  it  here : 

A. — Larvae  with  a  true  and  distinct  head. 

B. — Possessing  feet — always  six  or  more. 

C. — With  more  than  six  feet — always  two  or  more  abdominal 
pro-legs. 

D. — With  more  than  sixteen  legs — more  than  eight  being  ab¬ 
dominal  pro-legs.  False  caterpillars . Sec.  I* 

DD. — With  not  more  than  sixteen  nor  less  than  ten  legs — 
never  more  than  eight  and  sometimes  only  two  abdomi¬ 
nal  pro-legs.  True  caterpillars . Sec.  II. 

CC. — With  only  six  legs — always  true  legs  on  first  three  seg¬ 
ments  ;  sometimes  a  kind  of  anal  leg  is  present,  but  never 
an  abdominal  pro-leg . . Sec.  III. 

BB. — Footless ;  possessing  no  visible  or  apparent  feet  or  . 

legs . . . . Sec.  IY. 

AA. — Headless, — or  larvae  without  a  true  or  distinct  head.  . .  .Sec.  V. 

The  reader  must  bear  in  mind  the  fact  that  this  table  is  entirely 
artificial  and  will  not  group  species  according  to  their  natural  rela¬ 
tions,  being  intended  only  as  an  aid  in  determining  species  by  their 
larval  characters. 

Section  I.  This  section  includes  larvae  with  more  than  sixteen  legs, 
not  more  than  fourteen  nor  less  than  ten  of  which  are  abdominal  pro¬ 
legs.  It  embraces  only  the  Saw-flies  ( Tenthredinidce )  a  family  of 
Hvmenopterous  insects.  In  fact,  there  are  a  few  species  of  the 
family  which  must  be  included  in  other  sections,  as  they  have  less 
than  sixteen  legs ;  but  it  embraces  all  the  species  mentioned  in  this 
report. 

Section  II.  This  section  accords  very  nearly  with  the  natural 
classification,  as  it  includes  all  of,  and  only,  the  true  caterpillars 
or  larvae  of  Lepidopterous  insects,  and,  therefore,  corresponds  in  ex¬ 
tent  with  the  order  Lepidoptera. 

Section  III.  This  is  a  very  extensive  section,  and  includes  insects 
of  several  orders,  but  in  the  present  report  we  shall  have  occasion 
to  refer  to  hut  one  family  belonging  to  it — the  Horn-tails,  Uroceridce — 
a  family  of  Hymenopterous  insects. 
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Order  HYMENOPTERA. 

This  order,  as  most  readers  of  this  report  know,  includes  the 
wasps,  bees,  ichneumon  flies  and  similar  insects.  As  a  very  general 
rule,  the  insects  belonging  to  it  are  beneficial,  but  there  are  some 
exceptions  to  the  rule,  as  the  Saw-flies  ( TenthredinicUz )  the  Horn- 
tails  (Uroceridce)  and  a  family  of  Gall-makers  ( Cynipidce ).  The  larvae 
of  the  three  families  differ  very  widely  in  characters  and  habits, 
those  of  the  first  being  provided  with  numerous  (in  most  cases  not 
less  than  eighteen)  legs,  and,  with  a  few  exceptions,  feeding  openly 
upon  the  leaves  of  plants ;  those  of  the  second  possessing  six  thora¬ 
cic  feet,  of  medium  size,  and  true  borers ;  those  of  the  last  family 
are  minute,  footless  grubs  and  maggot-like,  living  enclosed  in  galls. 


TENTHREDINIIhE  (Saw-flies.) 

The  species  of  this  group  are  usually  known,  in  the  perfect  state, 
as  Saw-flies,  on  account  of  the  peculiar  boring  apparatus  with  wdiich 
the  female  is  provided,  and  resemble  somewhat  closely  our  wasps, 
but  may  be  distinguished  from  these  by  the  fact  that  the  division 
between  the  thorax  and  abdomen  is  less  distinctly  marked,  the 
body  is  more  robust  and  not  so  slender,  the  wings  are  larger  in  pro¬ 
portion  to  the  body,  and  the  cells  more  numerous,  extending  to  the 
outer  border;  the  antennae  are  not  elbowed  and  are  rather  short  and 
simple,  clavate  or  (in  a  few  instances)  branched  or  feathered. 

The  larvae  very  strongly  resemble  caterpillars,  being  elongate, 
cylindrical  worms  provided  with  six  true  legs  and  a  number  of  false 
or  pro-legs.  But  they  differ  from  true  caterpillars,  as  they  usually 
have  from  six  to  eight  pairs  of  abdominal  pro-legs,  whereas,  the 
caterpillars  never  have  more  than  five  pairs.  Many  of  the  species 
curl  the  posterior  part  of  the  body  spirally  when  feeding  or  at  rest. 
They  are  usually  naked,  the  body  being  smooth  and  without  hairs, 
though  a  few  have  prickles  on  their  backs  and  some  are  covered 
with  a  white,  flaky  substance.  Some  of  them  have  a  dark  slimy 
skin,  on  which  account  they  are  called  “slug  worms,’’  or  “slugs.” 

In  addition  to  their  strong  resemblance  to  the  true  caterpillars  in 
form,  they  also  resemble  them  in  habits,  being  mostly  leaf-eaters. 
Some  are  solitary,  others  live  together  in  swarms  under  silken  webs ; 
some  are  leaf-rollers,  while  others  make  portable  cases  of  bits  of 
leaves ;  a  few  are  found  in  the  stems  of  plants. 

When  fully  grown  most  of  them  go  into  the  ground,  where  they 
spin  cocoons  in  which  to  pass  the  pupa  state  and  transform  into 
the  perfect  insect ;  others  form  strong  parchment-like  cocoons,  which 
they  attach  to  plants  or  in  sheltered  places,  generally  remaining 
over  the  winter  before  issuing  in  the  perfect  state ;  though  some  are 
double-brooded. 

Westwood,  in  his  introduction,  arranges  the  larvae  of  the  family 
Tenthredinidce,  as  follows,  a  few  of  which,  the  reader  will  see,  do 
not  belong  to  Section  I : 
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A.  — Larvae  with  22  legs — (6  pectoral,  14  abdominal  and  2  caudal.) 

a.  Feeding  on  leaves  of  plants  (not  pine). 

1.  Solitary,  resting  in  a  spiral  manner;  ejecting  a  fluid  from 

the  pores  of  the  body  when  disturbed ;  forming  a  cocoon. 

2.  Solitary  or  social ;  not  ejecting  a  fluid  from  the  pores  of 

the  body ;  forming  or  not  forming  a  cocoon. 
aa.  Feeding  on  the  leaflets  of  the  pine;  social;  not  ejecting  fluids 
from  the  sides  of  the  body ;  quiescent,  attached  by  the  legs 
to  the  leaflets ;  forming  a  cocoon. 

B.  — Larvae  with  twenty  legs  (6  pectoral,  12  abdominal  and  2  caudal). 

a.  Feeding  upon  leaves  of  plants  (other  than  pine) ;  resting  at 
the  edges  or  upon  the  surface  of  the  leaves. 
aa.  Feeding  upon  the  leaflets  of  the  pine ;  social ;  resting  at  the 
edge  of  the  leaflet ;  forming  a  simple  cocoon. 
aaa.  Living  in  the  galls  of  plants. 

C.  — Larvae  with  18  legs  (6  pectoral,  10  abdominal  and  2  caudal). 

D.  — Larvae  with  only  the  six,  pectoral,  legs. 

For  the  purpose  of  assisting  the  reader  in  determining  species,  I 
have  prepared  the  following  synoptical  table,  which  applies  only  to 
the  larvae  of  the  Saw-flies  found  injurious  in  Illinois : 


Synoptical  Table  of  the  Saw-fly  Larvce. 

I.  Larvae  with  22  legs  (6  thoracic,  14  abdominal  and  2  caudal.) 

A.  Feeding  on  the  leaves  of  Coniferae  (Pines, 

Firs,  Spruces),  social.  Genus  Lophyrus. 

A  A.  Feeding  on  the  leaves  of  trees  and  shrubs  other  than  Coni¬ 
fer  a. 

a.  Exceeding  one  inch  in  length.  On  the 

Elm,  occasionally  on  Willow.  Cimbex  laportei. 

aa.  Less  than  one  inch  in  length,  not  found  on  the  Elm. 

b.  Feeding  on  the  leaves  of  trees : 

1.  Hickory. 

2.  Linden. 

8.  Willow. 

bb.  Feeding  on  the  leaves  of  shrubs : 

1.  Cranberry. 

2.  Currant  and  Gooseberry.  Pristiphora  grossularice. 

8.  Raspberry.  Selandria  rubi. 

4.  Rose.  Selandria  rosce. 

5.  Strawberry.  Emphytus  maculatus. 

II.  Larvae  with  20  legs  (6  thoracic,  12  abdominal  and  2  caudal.) 
A.  Feeding  on  leaves;  not  gall-makers. 

a.  Feeding  on  the  leaves  of  trees : 


Selandria  caryce. 
Selandria  tilice. 
Dolerus  avernsis. 

Pristiphora  klentidem. 


1.  Butternut. 

2.  Cherry  (Wild  Black) 

8.  Cherry  and  Pear 

4.  Willow  (chiefly  white 

5.  Willow  (Weeping) 

6.  Willow  ( Salix  humulis ) 

7.  Willow  ( Salix  alba) 


Selandria  juglandis. 
Abia  cerasi. 
Selandria  cerasi. 
Nematus  ventralis. 
Nematus  trilineatus. 
Emir  a  orbit  alls. 
Emir  a  salicicola. 
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aa.  Feeding  on  leaves  of  shrubs  and  vines : 

1.  Currant  and  Gooseberry.  Nematus  ventricosus. 
Currant  and  Gooseberry.  Pristiphora  rufipes ) 

2.  Grape-vine.  Selandria  vitis. 

8.  Honeysuckle  (Tartarian).  Abia  capnfolii. 

A  A.  Producing  galls 

On  willows  :  Nematus  salicis-pomum 

Nematus  salicis-pisum . 
Euura  salicis-ovum. 
Euura  salicis- gemma. 

List  of  Plants 

injured  by  the  larvae  of  Saw-flies. 

NAMES  OF  PLANTS. 

Butternut . . 

Cherry. .  * . 

“  (Wild  Black) . 

Cranberry . 

Currant . 

u 
u 

Elm  (American) . 

Fir . 

Gooseberry . 

U 

•  ....••••■••••a*  • 

U 

•  •■■a  a  «  a  a  a  a  ..... 

Grape-vine . 

Hickory . . . 

Honeysuckle  (Tartarian) . 

Linden . 

Pear . 

Pine . 

“  (White) . 

Baspberry . 

Bose . 

Spruce . 

Strawberry . 

Willow . 

<< 

(Salix  humulis ) . 

“  ( Salix  alba) . 

“  (Galls  on) . 

u  U 

“  (Galls  on  Heart-leaved) 

“  (Galls  on  Humble) . 

l.  Cimbex  laportei,  Leach. 

Skin  firm  and  rough  with  numerous  transverse  wrinkles.  Color 
pale  greenish  yellow  with  a  double  black  stripe  along  the  back. 
When  at  rest,  they  coil  up  in  a  spiral  form  and  lie  on  their  sides, 
but  when  disturbed,  emit  a  watery  fluid  from  the  pores  on  the  sides 
—5 


NAMES  OF  SAW-FLIES. 

Selandria.  juglandis . 
Selandria  cerasi. 

Abia  cerasi. 

.  Pristiphora  identidem. 

.  Pristiphora  grossularice. 
Pristiphora  rufipes 1 
Nematus  ventricos us. 
Cimbex  laportei. 
Lophyrus  abietis. 
Nematus  ventricosus . 

Pris  tip  hora  grossid a  ri  ce . 
Pristiphora  rufipes. 

.  Selandria  vitis. 

.  Selandria  caryce. 

.Abia  caprifolii. 
.Selandria  tilice. 
.Selandria  cerasi. 
.Lophyrus  abietis. 

.  Lophyrus  abbottii. 
.Selandria  rubi. 
.Selandria  rosae. 
.Lophyrus  abietis. 
.Emphytus  macidatus. 
.Dolerus  arvernsis. 
.Nematus  trilineatus. 
.Nematus  ventralis. 
Euura  orbit  alls. 

.Euura  salicicola. 

.  .Nematus  salicis-pomum. 
.Nematus  salicis-pisum . 
.Euu  ra  salic  is  -  or  urn. 

.  .Euura  salicis- gemma. 
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of  the  body.  They  have  22  legs  (6  pectoral,  14  abdominal,  2  cau¬ 
dal)  ;  length  of  full  grown  larva,  one  and  one-half  to  two  inches. 

Feed  on  the  leaves  of  the  American  Elm,  and  occasionally  on 
those  of  the  willow. 

Their  cocoons  are  spun  among  the  rubbish  on  the  surface  of  the 
ground,  and  from  them  issue  thick-bodied,  black  or  blue-black 
wasps. 

2.  Abia  caprifolii,  Norton. 

Blueish  green  on  the  back  and  yellow  on  the  sides,  which  are 
pale  near  the  spiracles,  and  covered  with  small  black  dots.  Between 
the  segments  is  a  small  transverse  yellow  band  with  a  black  spot 
on  the  middle  and  one  on  each  end.  Head  free,  brownish  black 
above,  color  of  the  body  beneath,  pale  yellow.  It  lies  curled  up, 
and  when  disturbed  emits  a  watery  fluid  from  the  pores  on  the  sides 
of  the  body,  and  then  falls  to  the  ground.  Number  of  feet,  twenty. 

It  feeds  on  the  leaves  of  the  Tartarian  Honey-suckle. 

Spins  a  pale  yellowish  cocoon  in  August,  in  which  it ‘passes  the 
Winter. 

3.  Abia  cerasi,  Fitch.  The  Cherry  Abia. 

Larval  characters  unknown,  but  like  other  larvae  of  the  same  genus 
it  is  probably  twenty  footed. 

Dr.  Fitch  reared  specimens  from  cocoons  found  on  the  wild  black 
Cherry,  upon  which  the  larvae  probably  subsist. 

The  fly  is  black,  with  transparent  smoky  wings.  Length  .60  of  an 
inch. 

4.  Selandria  ros.f,,  Harris.  The  Bose-fly. 

Body  green  above,  paler  on  the  sides,  yellowish  beneath  and  almost 
transparent.  The  skin  on  the  back  is  wrinkled  transversely  and 
covered  with  minute  elevated  points.  Two  small  triple  pointed  warts 
are  on  the  edge  of  the  first  segment  back  of  the  head.  Head  small, 
round,  yellowish  or  rufous,  with  a  black  spot  on  on  each  side  of  it. 
There  are  two  broods  each  year,  the  transformation  being  passed  in 
a  cocoon  beneath  the  surface  of  the  ground.  The  perfect  insect  is 
a  small,  black  wasp-like  fly  with  smoky  wings. 

The  slugs  feed  on  the  leaves  of  the  rose  bush,  devouring  only  the 
parenchyma. 

5.  Selandria  cary^;,  Norton. 

Body  wholly  covered  with  flocculent  white  tufts  which  are  ruobed 
off  on  being  touched.  The  naked  worm  is  green,  darkest  above  and 
with  indistinct  blackish  spots  on  the  sides.  The  head  is  white  with 
a  small  black  dot  on  each  side.  They  have  twenty-two  feet.  Cocoons 
of  earth  are  formed  near  the  surface  of  the  ground. 

They  feed  on  the  leaves  of  the  Hickory,  being  found  in  communi¬ 
ties  of  fifteen  or  twenty  on  the  under-side  of  the  leaves.  Length 
.75  of  an  inch. 

The  perfect  insects  are  shining  black ;  wings  subviolaceous. 
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6.  Selandria  rubi,  Harris.  The  Raspberry  Saw-fly. 

Head  small,  globular,  pale  green  tinged  with  yellowish,  and  having 
the  usual  dark  eye-spots.  Mandibles  tipped  with  brown.  The  body 
is  dark  green,  with  numerous  green  tubercles,  from  which  proceed 
fleshy-looking,  green  branches  which  are  spined.  There  are  eight 
tubercles  on  most  of  the  segments,  arranged  in  transverse  rows. 
Feet  and  pro-legs  green,  twenty-two  in  number.  Length,  one-half 
of  an  inch. 

When  full  grown  they  burrow  beneath  the  ground  and  form  small 
oval  cocoons  of  earth. 

These  larvae  feed  on  the  leaves  of  the  raspberry. 

7.  Selandria  til^:,  The  Linden  Saw-fly. 

The  larvae  feed  on  the  linden. 

8.  Selandria  vitis,  Norton. 

Slender,  thickest  before  and  tapering  behind.  Head  and  tip  of 
body  black ;  body  light  green,  paler  before  and  behind,  with  two 
transverse  rows  of  small  black  spots.  Under  side  of  body  yellowish. 
After  the  last  moult  they  are  almost  entirely  yellow.  Length,  five- 
eighths  of  an  inch.  Feet,  twenty,  often  apparently  twenty-two. 

They  are  social,  feeding  side  by  side  in  companies  of  a  dozen  or 
more,  on  the  leaf  of  the  grape-vine,  and  are  two-brooded,  trans¬ 
forming  in  small  earthen  cocoons  beneath  the  surface  of  the  ground. 
Sometimes  they  become  very  numerous  and  destructive. 

9.  Selandria  juglandis,  Fitch. 

Covered  with  a  coating  of  flocculent,  snow-white  meal  which  rubs 
off  at  the  slightest  touch.  Body  cylindrical,  tapering  slightly  from 
head  to  tail.  Head  shining,  pale  yellow,  with  a  large  black  spot 
on  each  side.  Feet  dull  pale  yellow.  Naked  body  blackish.  Twenty 
footed;  length,  nearly  one-half  inch. 

They  feed  on  the  leaves  of  the  butternut. 

10.  Selandria  cerasi,  Harr. 

At  first  they  are  white  but  soon  a  viscid,  olive  colored  matter 
oozes  out  of  the  skin  and  covers  their  backs.  Head  dark  chestnut, 
small,  and  entirely  concealed  under  the  fore  part  of  the  body.  Body 
largest  before  and  tapering  behind.  After  the  last  moult  they  have 
a  clean  yellow  skin,  and  the  marks  between  the  segments  and  the 
head  can  be  distinctly  seen.  Length  of  full  grown  larvae  about  nine- 
twentieths  of  an  inch.  Number  of  feet,  twenty. 

These  worms  feed  on  the  upper  side  of  the  leaves  of  the  pear  and 
cherry. 

11.  Dolerus  arvernsis,  Say. 

The  perfect  insect  is  blackish  violaceous ;  thorax  rufous,  a  spot 
before  and  a  triangular  spot  behind,  black.  Length,  more  than  seven- 
twentieths  of  an  inch. 

Found  feeding  on  the  willow  in  April. 
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12.  Emphytus  maculatus,  Norton.  The  Strawberry  Saw-fly. 

Body  thickest  on  the  anterior  segments,  tapering  behind.  Head 
small,  pale  yellowish-brown  with  six  black  spots,  two  on  each  side 
and  two  in  front.  Color  pale  greenish  with  a  faint  whitish  bloom. 
Skin  semi-transparent.  There  is  a  broken  band  along  each  side 
inclining  to  a  bluish  green.  Underside  of  body  pale  yellow,  feet 
and  pro-legs  pale  yellow,  twenty-two  in  number.  Length,  six-tenths 
of  an  inch. 

There  are  two  broods  each  year,  the  larvae  appearing  in  May  and 
August.  They  enter  the  ground  and  form  small  cocoons  of  earth  in 
which  to  pass  the  pupa  state. 

Feed  on  the  leaves  of  the  strawberry. 

13.  Nematus  ventricosus,  Klug. 

The  young  larva  has  the  head,  tail  and  feet  black,  with  many 
black  spots  arranged  around  the  body,  from  each  of  which  arise  two 
or  more  black  hairs.  After  moulting  the  last  time  they  are  of  a 
grass-green  color,  except  the  large,  dark  eye-spots  on  each  side  of 
the  head,  the  joint  next  the  head  and  the  last  two  joints,  which  are 
yellow.  Length,  three-quarters  of  an  inch.  Number  of  legs,  twenty. 

They  spin  silken  cocoons  either  in  the  ground  or  among  the  rub¬ 
bish  on  the  surface,  and  occasionally  among  the  branches  of  a  bush. 
There  are  two  broods  each  year,  the  first  appearing  in  the  latter 
part  of  May  or  early  in  June  and  the  second  in  August. 

Feed  on  the  leaves  of* the  gooseberry  or  currant,  to  which  they  are 
very  destructive. 

14.  Nematus  trilineatus,  Norton. 

Color  light  green,  palest  at  the  head  and  tail,  with  five  rows  of 
black  dots  along  the  back,  the  outer  row  on  each  side  irregular  and 
with  intervals,  On  each  side  above  the  feet  is  another  row  of 
larger  black  spots.  The  three  anterior  pairs  of  feet  are  black.  Num¬ 
ber  of  legs  twenty. 

They  feed  on  the  leaves  of  the  weeping  willow  which  they  devour 
extensively. 

15.  Nematus  salicis-pisum,  Walsh. 

Produces  galls  on  a  species  of  willow,  and  enters  the  ground  to  go 
into  the  pupa  state. 

16.  Nematus  salicis-pomum,  Walsh. 

Color  pale  greenish  white.  Head  pale  brown  with  lateral  blackish 
eye-spots.  Length  about  one-fiftli  of  an  inch.  Number  of  feet, 
twenty. 

It  forms  galls  on  the  heart-leaved  willow,  within  which  it  passes 
the  pupa  state. 

17.  Nematus  ventralis,  Say. 

The  larva  is  a  black  slug-like  worm  with  twenty  legs,  the  six 
anterior  ones  black,  and  the  fourteen  abdominal  ones  blue.  The 
body  is  ornamented  with  a  row  of  twelve  cream  colored  spots  along 
each  side. 

It  is  found  feeding  on  different  species  of  willow,  but  is  partial 
to  the  white  willow. 
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18.  Euura  orbit alis,  Norton. 

Greenish  white;  head  dusky.  Length  of  full  grown  larva  .18  to 
.19  of  an  inch.  Number  of  feet,  twenty. 

Produces  galls  on  the  willow  {Salix  humulis). 

19.  Euura  salicis-ovum,  Walsh. 

A  pale  yellow  color,  head  very  pale  dusky,  having  the  usual  lat¬ 
eral  eye-spots.  Length  about  one-tenth  of  an  inch.  Number  of  feet, 
twenty. 

20.  Euura  salicis- gemma,  Walsh. 

Greenish  white  in  color.  Head  tinged  with  dusky  and  having  the 
usual  dark  eye-spots  on  the  sides.  Length  about  twenty-hundredths 
of  an  inch.  Number  of  feet,  twenty. 

Burrows  two  or  three  inches  under  the  ground  where  it  spins  a 
silken  white  cocoon,  to  which  particles  of  earth  are  attached  externally. 
Forms  galls  on  the  buds  of  the  humble  willow  ( Salix  humulis). 

21.  Euura  salicicola,  Smith. 

Light  pea-green  in  color.  Head  pale  brown ;  labrum  and  ends  of 
mandibles  fuscous;  the  eye-spots,  spiracles  and  claws  of  tarsi  brown. 
Head  and  body  hairy.  Average  length  .24  of  an  inch.  Number  of 
feet,  twenty. 

This  species  is  found  only  on  new  limbs  of  the  willow  (Salix  alba) . 
The  female  perfect  insect  inserts  her  eggs  in  longitudinal  slits  in 
the  bark. 

The  larva  works  its  way  into  the  pith,  upon  which  it  subsists. 

It  spins  an  oval,  yellowish  silken  cocoon  within  the  twig  in  which 
to  pass  the  winter. 

22.  Pristiphora  identidem,  Norton. 

Light  or  pale  yellowish  green  when  first  hatched,  but  grows  darker 
with  age.  The  full  larva  has  two  lighter  whitish  green  lines 
running  along  the  back  from  head  to  tail.  After  the  first  moult  the 
head  is  pale  honey  yellow. 

Length  .80  of  an  inch.  Feet,  twenty-two  in  number.  The  perfect 
insect  appears  in  the  latter  part  of  June. 

The  larvfe  feed  on  the  cranberry. 

Pristiphora  grossularm:,  Walsh. 

Color,  pale  grass-green  without  the  black  dottings  found  in  the 
imported  species  before  the  last  moult ;  head  black,  becoming  green 
after  the  last  moult,  but  with  a  lateral  brown  stripe  on  each  side 
of  the  head,  coming  together  at  the  top.  Length,  half  an  inch. 
Feet,  twenty-two  in  number. 

It  is  two  brooded,  appearing  in  the  latter  part  of  June  and  early 
in  July,  and  again  in  August.  The  currant  and  gooseberry  are  its 
food  plants,  upon  which  it  also  spins  its  cocoon. 

The  female  fly  is  shining  black,  with  the  head  dull  yellow  and 
the  legs  honey  yellow. 
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Pristiphora  rufipes?  St.  Fargo. 

Of  a  pea-green  color,  head  brownish-black  or  blackish.  The  seg¬ 
ments  are  slightly  wrinkled,  and  there  is  on  each  side  of  the  body 
a  row  of  tubercles  of  the  same  color  as  the  body.  When  full 
grown  the  head  is  of  a  lighter  color.  Number  of  feet,  twenty. 
Length  of  mature  larva  about  three-eighths  of  an  inch. 

They  are  social,  living  in  clusters  on  the  leaves  of  the  gooseberry  and 
currant  and  devouring  all  except  the  coarser  veins.  When  moving 
from  leaf  to  leaf  they  spin  a  light  wreb,  and  when  disturbed  drop 
to  the  ground,  spinning  a  web  as  they  descend. 

The  cocoon  is  brown,  about  the  size  and  shape  of  a  grain  of 
wheat,  and  is  found  under  the  surface  of  the  ground. 

The  perfect  insect  is  a  black,  four-winged  fly  with  light-brown 
legs. 

24.  Lophyrus  abbottii,  Leach.  Abbott’s  Saw-fly. 

The  larvae  of  this  saw-fly,  like  all  the  others  of  this  genus,  are 
social,  that  is,  they  live  and  feed  together  in  groups  of  from  fifteen 
to  fifty. 

Body,  dirty  white,  with  four  ragged,  oblong,  black  spots  on  each 
segment,  forming  two  rows  along  the  back  and  a  row  on  each  side. 
The  spots  on  the  back  become  somewhat  diffuse  on  the  three  latter 
segments,  forming  on  the  last  a  single  black  patch.  Thoracic  feet 
black ;  abdominal  legs  dirty  white.  When  disturbed  the  larvae  fling 
back  the  head  and  tail.  Length,  .80  of  an  inch.  Number  of  feet, 
twenty-two. 

They  are  very  destructive  to  the  white  pine,  almost  stripping  it 
of  leaves. 

The  perfect  female  is  .80  of  an  inch  long,  rust  colored,  under 
side  and  legs  clay  colored,  antennae  black,  wings  hyaline,  tinged 
with  yellowish. 

25.  Lophyrus  abietis,  Harris.  Fir-tree  Saw-fly. 

Cylindrical  and  tapering,  of  a  dirty  green  color,  with  two  darker 
green  stripes  along  the  back,  and  two  on  each  side ;  head  and  six 
forward  legs  black.  Length  of  full  grown  larva,  half  an  inch.  Num¬ 
ber  of  feet,  twenty-two. 

They  form  cocoons  in  crevices  and  under  fallen  leaves.  Two 
broods  appear  each  year,  the  perfect  insects  coming  out  in  May, 
and  again  in  August. 

The  larvae  feed  on  the  leaves  of  the  fir,  spruce  and  pine,  almost 
stripping  the  ends  of  particular  limbs. 

Perfect  female,  .30  of  an  inch  in  length,  of  a  yellowish  color  with 
a  blackish  stripe  on  each  side  of  the  middle  of  the  thorax.  Male 
smaller  and  darker. 


UROCERIDAE. 

This  family  contains  the  somewhat  limited  group  of  wTasp-like 
insects  known  as  “Horntails,”  so  called  from  the  long,  prominent 
horn  in  the  end  of  the  abdomen  in  the  perfect  insects.  They  are  of 
rather  large  size,  resembling  closely  a  wasp. 
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The  larvae  are  long,  cylindrical  grubs,  with  the  segments  distinctly 
marked;  the  head  is  small  and  horny;  the  last  abdominal  segment 
is  large  and  armed  at  the  end  with  a  horny  point.  They  have  but 
six  legs,  the  true  or  thoracic  legs,  which  are  very  small;  the  ab¬ 
dominal  pro-legs  are  replaced  by  fleshy  protuberances.  They  reside 
in  the  interior  of  trees,  which  they  perforate  in  various  directions, 
often  doing  much  injury.  When  about  to  enter  the  pupa  state 
they  make  their  cocoons  of  silk,  interwoven  with  their  borings. 

Urocerus  albicornis,  Fabr. 

4  The  larva  is  thick,  cylindrical  and  divided  into  thirteen  segments 
including  the  head.  The  last  segment  is  rounded,  larger  than  the 
others,  and  ends  in  a  conical  horn-like  point.  The  head  is  small, 
shining  and  horny. 

It  forms  a  winding  burrow  in  the  wood  of  the  pine. 

The  perfect  female  is  black,  one  inch  long,  with  transparent 
smoky  wings ;  a  white  spot  behind  each  eye  and  another  on  each 
side  of  the  abdomen  which  ends  in  a  lance-shaped  point,  below 
which  is  the  ovipositor. 

The  male  has  a  spot  behind  each  eye,  and  a  rust-colored  abdo¬ 
men. 

Urocerus  abdominalis,  Harris. 

This  species  is  very  similar  to  the  above,  and  burrows  in  the 
white  pine. 

Dr.  Fitch  entertained  suspicions  of  its  being  the  male  of  U.  albi¬ 
cornis. 

Tremex  columba,  Linn. 

Yellowish  white,  cylindrical,  with  the  last  segment  rounded  and 
terminated  by  a  conical  horn-like  projection.  Length,  about  one 
and  one-half  inches. 

It  burrows  in  the  wood  of  the  elm,  oak,  sycamore,  apple  and 
pear. 

The  body  of  the  perfect  female  is  cylindrical,  about  as  thick  as  a 
common  lead  pencil,  and  an  inch  and  a  half  or  more  in  length, 
exclusive  of  the  borer;  head  and  thorax  rust-colored,  varied  with 
black ;  abdomen  black,  with  seven  ocher-yellow  bands  across  the 
back. 

Xiphidra  albicornis,  Harris. 

The  larva  probably  bores  in  the  trunks  of  soft-wooded  trees. 

Xiphidra  mellipes,  Harris. 

This  is  probably  a  variety  of  the  above  X.  albicornis. 

Oryssus  h^emorrhoidalis,  Harris. 

Oryssus  manurus,  Harris. 

Oryssus  affinis,  Harris. 

The  larvae  of  these  three  species  have  not  been  studied,  but  they 
probably  live  in  willow  trees,  boring  in  the  trunks. 
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LEPIDOPTERA. 

This  order,  as  has  already  been  frequently  stated,  includes  the 
butterflies  and  moths,  and  these  only.  The  larvae  are  true  caterpil¬ 
lars,  elongate  and  more  or  less  cylindrical  in  form,  with  a  distinct, 
comparatively  large  and  horny  head.  With  the  exception  of  one  or 
two  footless  species  (one  only  is  known  in  this  country),  they  are 
provided  with  six  true  legs  and  from  four  to  ten  pro-legs.  The  first 
three  pairs  are  covered  with  a  horny  skin,  are  pointed  and  taper¬ 
ing,  and  furnished  at  the  tip  with  a  single  claw.  The  pro-legs  are 
short,  thick  and  blunt,  and  without  any  distinct  or  true  joints. 
The  bodies  are  composed  of  twelve  rings,  or  segments,  exclusive  of 
the  head,  which,  in  descriptions,  are  numbered  from  the  first  behind 
the  head — which  is  one  or  first — backward,  the  last  or  twelfth  being 
the  anal  or  caudal  segment.  Some  are  thickly  covered  with  hairs, 
others  but  slightly,  whilst  others  are  entirely  naked ;  some  are 
smooth,  while  others  are  covered  with  tubercles,  or  have  the  body 
studded  with  spines  or  spiny  hairs.  The  colors  are  various,  though 
green  and  somber  prevail.  Most  of  the  species  have  a  little  conical 
opening  or  tube  in  the  lower  lip,  from  which  they  spin  the  fine 
silken  threads  by  which  they  suspend  themselves*,  form  cocoons  or 
webs,  etc. 

They  are  found  in  almost  every  possible  situation,  though  the 
larger  portion  of  them  are  leaf  eaters ;  some  reside  in  wood,  stems 
and  canes ;  others  in  fruits  and  various  substances.  None,  I  be¬ 
lieve,  are  truly  aquatic,  and  few,  if  any,  truly  parasitic  on  other 
insects. 


LAR YM  OF  BUTTERFLIES. 


By  Miss  Nettie  Middleton . 


PAPILIONIDiE . 


This  family  is  represented  in  Illinois  only  by  the  genus  Papilio , 
which  contains  the  Swallow-tailed  Butterflies.  The  Caterpillars  are 
cylindrical,  provided  with  sixteen  legs,  and  smooth  or  more  or  less 
roughened  with  small  tubercles,  but  never  villose  nor  hairy.  The 
first  segment  behind  the  head  is  furnished  with  two  retractile 
tentacles  or  scent  organs,  joined  so  as  to  form  a  fork,  which  are 
usually  drawn  in,  but  which  the  insect  throws  out  when  alarmed, 
emitting  at  the  same  time  a  disagreeable  odor.  They  are  usually 
solitary*  in  their  habits,  feeding  on  the  leaves  of  plants,  and  are  of 
medium  or  above  medium  size. 


Papilio  philenor,  Dru.  The  Philenor  Butterfly. 


Caterpillars,  when 
fully  grown,  are  about 
two  inches  long,  vel¬ 
vety-black,  with  pur¬ 
plish  or  brownish  tint, 
covered  with  long  tu¬ 
bercles  of  same  color 
and  shorter  orange 
tubercles,  as  follows : 
Two  long  antennae¬ 
like  dark  ones  on  the 
first  segment ;  segments  2,  3,  5,  6,  7,  8  and  9  each  with  two  dark  lateral 
and  two  orange  dorsal  tubercles,  the  dark  or  brown  ones  longest; 


Fig.  6.  Papilio  philenor.  Larva. 


*Note. — This  is  intended  to  apply  only  to  Illinois  species,  as  the  larvae  of  some  Papilios, 
at  least  of  South  America,  are  gregarious. 
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fourth  segment  with  four  orange  tubercles ;  tenth  and  eleventh  with 
the  four  tubercles  dark  brown ;  twelfth  with  only  two  dorsal  dark 
ones,  the  lateral  wanting.  These  Caterpillars  feed  only  on  species 
of  Aristolochia,  as  the  Dutchman’s  Pipe,  Virginia  Snake-root,  and 
the  Woolly  Aristolochia.  They  are  found  on  the  leaves  in  July  and 
August. 

Papilio  asterias,  Fab.  The  Asterias  Butterfly. 

When  fully  grown,  the  larvae  are  about  one  inch  and  three- 
quarters  in  length ;  bright  pea-green  or  greenish-yellow  in  color, 
with  a  transverse  black  stripe  on  each  segment ;  in  each  black 
stripe  are  six  bright  yellow  dots,  three  on  each  side  of  the  body. 
Body  paler  beneath ;  feet  dark.  The  soft  retractile  horns  of  the 
first  segment  are  orange-colored.  When  very  young  they  are  black, 
with  a  broad  white  band  across  the  middle.  They  are  found  in 
June  and  July,  feeding  on  the  leaves  and  flowers  of  parsley,  carrots, 
parsnips,  celery,  anise,  dill,  carraway,  sweet  fennel,  and  some 
native  umbellate  plants. 

Papilio  ajax,  Linn.  The  Ajax  Butterfly. 

The  larvae  of  this  species,  when  very  young,  are  black,  covered 
with  minute  papillae  bearing  fine  hairs.  After  the  first  molt  they 
are  ash-colored ;  when  full  grown  the  color  is  darker,  quite  black  on 
the  four  anterior  segments,  and  dorsally  throughout,  each  segment 
crossed  by  five  pale  lines.  The  ground  color  varies  in  the  different 
varieties,  being  sometimes  gray  and  sometimes  bluish-green,  with 
one  transverse  line  on  each  segment  bright  yellow.  Length,  when 
full  grown,  about  one  and  a  half  inches.  Feeds  on  the  leaves  of 
the  Pawpaw. 

Papilio  troilus,  Linn.  The  Troilus  Butterfly. 

When  first  hatched,  slate-colored  above,  with  an  eye-like  black 
spot  on  each  side  of  the  third  segment,  behind  which  is  an  elongate 
wrhite  spot,  and  top  of  eleventh  segment  white.  After  first  molt 
the  general  color  is  olive -brown,  the  white  spots  wranting,  and  on 
the  back  are  two  rows  of  blue  dots.  When  full  grown  the  back  is 
pea-green,  sides  yellowish,  and  the  head  and  under  side  pink ;  a 
cross  black  line  on  the  first  segment ;  two  orange-colored  spots  on 
the  third  and  fourth — those  on  the  third  wdth  black  centers.  Length 
about  two  inches.  Found  in  June  and  July,  feeding  on  the  leaves 
of  Sassafras  and  Prickly-ash,  partially  folding  them  with  a  slight 
web ;  will  also  occasionally  eat  the  leaves  of  the  Lilac  and  Spice- 
busli. 

Papilio  turnus,  Linn.  The  Turnus  Butterfly. 

The  larva,  when  first  hatched,  is  black,  the  body  roughened  with 
small  brownish-black  tubercles ;  the  second  segment  is  elevated  and 
flesli-colored ;  a  small  white  spot  on  the  seventh  and  eighth  seg¬ 
ments.  When  full  grown  the  body  is  olive-green,  appearing  as  if 
dusted  with  white  powder,  with  white  hairs  issuing  from  those 
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minute  white  dots.  On  the  first  segment  is  a  yellow  fold,  and  on 
each  side  of  the  fourth  segment  an  eye-like  yellow  spot  surrounded 
by  a  black  ring ;  on  the  hinder  part  of  the  fifth  segment  a  transverse 
yellow  fold;  faint  bluish  dots  on  each  side  of  the  fifth  and  hinder 
segments ;  the  head,  underside  and  legs  pink.  Length,  two  inches 
or  over. 

Found  in  June  and  July,  feeding  on  the  leaves  of  Apple-thorn, 
wild  and  cultivated  Cherry-trees,  folding  them  in  the  same  manner 
as  the  larva  of  the  Troilus  Butterfly. 

One  found  last  year  in  May  went  into  pupa  state  May  23. 

Papilio  chresphontes,  Cram.  The  Chresphontes  or  Thoas  Butterfly. 

When  first  hatched  the  larva  is  not  more  than  one-tenth  of  an 
inch  in  length,  and  apparently  entirely  black,  or  brownish-black; 
in  a  day  or  two  a  few  yellowish-white  spots  appear  on  the  back ;  as 
the  worm  grows  these  spots  seem  to  spread  or  come  together  until 
they  finally,  when  the  caterpillar  is  full  grown,  form  two  large 
white  patches;  the  anterior  one  is  lozenge* shaped  and  extends 
across  the  back  and  a  part  of  the  sides,  one  angle  reaching  to  the 
first  pair  of  abdominal  feet.  The  other  white  patch  covers  the 
posterior  part  of  the  back,  and  is  marked  on  its  anterior  side  with 
brown  spots ;  the  space  between  these  two  patches  is  dark  brown. 
A  whitish  longitudinal  stripe  extends  from  the  head  on  each  side 
across  the  first  four  segments ;  between  these  two  stripes  there  is  a 
large  brown  patch  marked  by  large  brownish-black  spots ;  behind 
this  brown  patch  occur  the  large  white  ones  before  described ;  the 
underside  of  the  body  and  the  feet  are  brown.  The  first  segments 
behind  the  head  are  enlarged.  Length,  when  full  grown,  a  little 
more  than  two  inches. 

Found  June  1  on  a  shrub  of  Prickly-ash,  and  changed  to  the 
chrysalis  form  June  17 ;  another,  taken  October  10,  changed  the 

17th. 
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PIERIDiE. 

# 

This  family  includes  the  Cabbage,  the  Sulphur  and  the  Terias 
Butterflies  so  common  throughout  our  State.  The  Caterpillars  are 
finely  pubescent,  slightly  attenuated  toward  each  extremity,  and  are 
provided  with  sixteen  legs.  They  feed  upon  the  leaves  of  plants, 
chiefly  Cruciferce  (cabbage,  turnips,  etc.,)  and  Leguminosce  (clover, 
cassia,  etc.)  They  are  never  clothed  with  long  hairs  or  spines,  and 
are  without  the  tentacles  or  scent  organs. 

Some  of  the  species  are  very  injurious  to  cultviated  vegetables. 


Pieris  protodice,  Bd.  The  Southern  Cabbage  Butterfly. 


Fig.  7.  Southern  Cabbage  Butterfly.  Fig.  8.  Larva  and  Pupa. 


The  larva  of  this  species,  when  full-grown,  averages  1.15  inches, 
the  middle  segments  being  the  largest.  Predominant  color  variable 
from  green  or  bluish  green  to  clear,  pale  blue,  and  at  other  times 
deep  indigo  or  purplish  blue ;  six  transverse  wrinkles  on  each  seg¬ 
ment,  the  first  and  fourth  being  the  widest ;  on  these  two  wrinkles 
are  four  lpngitudinal  yellow  lines,  equally  distant  from  each  other, 
and  each  interrupted  by  a  pale  blue  spot ;  there  are  traces  of  two 
additional  longitudinal  lines  immediately  below  the  stomata,  one  on 
each  side ;  on  each  transverse  wrinkle  is  a  row  of  shining,  black, 
round,  slightly-raised  piliferous  spots,  from  which  proceed  stiff,  black 
hairs,  the  spots  on  the  the  first  and  fourth  wrinkles  being  the 
largest,  and  more  regularly  situated  than  the  others ;  venter  some¬ 
what  speckled  with  black,  and  rather  lighter  than  the  color  above ; 
head  the  same  color  as  the  body,  covered  with  black  piliferous 
spots,  sometimes  with  a  yellow  or  orange  patch  on  each  side ;  a 
pale  blue  ring  sometimes  found  around  the  base  of  the  black  spots ; 
feeds  on  cabbage  and  other  allied  plants ;  appears  in  July,  August 
and  September. 
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Pierts  obedacea,  Bd.  The  Turnip  Butterfly. 


The  larvae  of  this  species  are  pro¬ 
duced  from  small,  yellowish,  pear- 
shaped  eggs,  which  are  longitudinally 
ribbed.  The  worms  appear  in  a  week 
or  ten  days  after  the  eggs  are  laid, 
and  attain  their  full  size  in  about 
three  weeks ;  they  are  then  about  an 
inch  and  a  half  in  length,  of  a  pale 
green  color,  not  easily  distinguished 
from  the  cabbage  leaves  on  which 
they  feed.  They  are  found  on  the 
Fig.  9.  Turnip  Butterfly  and  larva.  Ulldei  Side  of  the  lea"\es,  through 
which  they  eat  numerous  irregular  holes. 

When  they  are  about  to  transform,  they  leave  the  plants  on  which 
they  have  been  feeding,  and  seek  some  sheltered  spot  under  the 
edges  of  stones  or  palings  where  they  change  into  the  chrysalis 
stats 

They  feed  both  on  Cabbage  and  Turnip  leaves.  Found  only  in 
the  northern  part  of  the  State. 


P ieris  RAPiE,  Linn.  The  European  Cabbage  Butterfly. 


Fig.  10.  European  Cabbage  Butterfly— Male.  Fig.  11.  Female. 


As  this  too  well  known,  introduced  species,  which  does  so  much 
injury  to  our  cabbages,  has  been  fully  described  in  my  Fourth  Report 
(9th  Report  of  State  Entomologist),  and  the  various  remedies  tried 
and  proposed,  there  given,  only  the  description  of  the  Caterpillar 
will  be  given  here. 

This,  when  first  hatched,  is  of  a  pale,  glossy,  yel¬ 
low  color,  and  not  more  than  one-tenth  of  an  inch 
long.  As  it  increases  in  size,  it  acquires  a  green 
color.  It  molts,  or  changes  its  skin,  three  times 
before  it  reaches  its  full  growth.  It  is  then  of  a 
uniform,  rather  pale  green  color,  and  from  an  inch 
to  an  inch  and  a  quarter  in  length ;  the  constrictions 
between  the  segments  are  not  very  distinct,  the  body 
appearing  rather  to  be  divided  into  numerous  little 
rings,  about  six  to  a  segment.  It  is  everywhere  cov¬ 
ered  with  fine,  short,  whitish  hairs;  interspersed 
among  these  are  minute,  black,  conical  tubercles,  or 
elevated  points.  By  examining  with  a  magnifier,  it 
will  be  seen  that  these  points  are  arranged  in  rows 
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on  the  transverse  ridges,  the  intervening  transverse  impressed  lines 
being  smooth,  and  without  hairs  or  tubercles.  Although  the  general 
color  is  pale  green,  a  close  examination  shows  that  it  has  a  slightly 
bluish  cast,  more  apparent  on  the  under  side,  which  is  paler  than 
the  dorsal  surface.  There  is  usually  a  narrow  yellow  line  along  the  mid¬ 
dle  of  the  back,  but  this  is  sometimes  partially  or  entirely  obliterated ; 
on  each  side,  near  the  lower  margin,  there  is  a  row  of  bright  yellow 
dots,  one  on  each  segment,  a  little  behind  the  breathing  pore. 
When  young,  the  skin  is  somewhat  glossy  and  shining,  but  when 
they  reach  maturity,  the  surface  assumes  a  velvety  appearance, 
given  by  the  minute  pimples  and  short  hairs  with  which  it  is  cov¬ 
ered.  The  head  is  rather  small,  and  is  also  hairy ;  the  body  tapers 
very  slightly  toward  each  extremity;  feeds  on  the  different  varieties 
of  cabbage  or  turnips,  and  horse-radish.  There  are  two  broods  in 
the  northern  and  central  parts  of  the  State,  and  probably  three  in 
the  southern.  For  a  full  account,  and  remedies,  see  Ninth  Report 
of  Entomologist. 


Callydrias  eubule,  Linn. 

The  larva  of  this  species  is  not  positively  known,  but  that  of  a 
very  closely  allied  species,  if  it  is  not  synonymous,  may  be  briefly 
described  as  follows  :  Of  a  deep  citron-yellow  color  with  black  punc¬ 
tures  ;  a  blue  band  on  each  segment,  some  blue  lines  .running  above 
the  feet ;  underside  of  the  body  and  the  feet  yellow.  Feeds  on 
cassia  and  clover. 


CoLIAS  CAESONIA,  Stoll. 

Larva  green,  smooth,  slightly  pubescent,  a  little  attenuated  at  the 
extremities,  a  white  stripe  on  each  side  punctured  with  yellow,  and 
on  each  segment  a  black  band  bordered  with  yellow. 

Feeds  on  the  different  species  of  clover. 

i 

Colias  EURYTHEME,  Bd.  The  Eury  theme  Butterfly. 

The  larva  of  this  species  and  of  the  next  feed  on  the  different 
species  of  clover,  lupine  and  sometimes  on  pea-vines. 

The  upper  surface  of  the  worm  is  of  a  dark  velvety  green  color, 
and  finely  folded  transversely ;  the  under  surface  is  green.  On  each 
side  of  the  dorsum  is  a  narrow  white  line,  on  which  are  situated 
irregular  patches  of  bright  vermillion,  some  of  the  patches  being  oc¬ 
casionally  shaded  with  orange-yellow. 

Length  1.40  inches. 


Colias  philodice,  Godt.  The  Philodice  Butterfly. 

The  general  color  of  this  larva  is  green,  a  little  paler  or  more 
yellowish  at  the  sides,  slightly  downy;  when  full-grown,  about  an 
inch  and  a  half  in  length. 
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Terias  nicippe,  Fab.  The  Nicippe  Butterfly. 

The  larva  is  of  a  pale  green  color,  with  a  more  obscure  dorsal 
line,  a  white  band  extending  down  each  side  marked  with  five  yel¬ 
low  points. 

Feeds  on  clover,  cassia  and  senna. 

Terias  lisa,  Bd.  The  Lisa  Butterfly. 

Larva  green,  with  four  longitudinal  whitish  lines. 

Feeds  on  Leguminous  plants. 


D  ANAIDA. 


_  * 

This  family  is  represented  in  Illinois  by  but  one  species — Danais 
archippus. 


Danais  archippus,  Fabr.  The  Archippus  Butterfly. 

The  first  act  of  the 
young  larva  of  this 
species,  like  that  of 
Pieris  rapce ,  is  to  de¬ 
vour  the  shell  of  the 
egg  from  which  it  has 
hatched.  At  first  it  is 
only  about  0.12  inches 

Fig.  13.— Danais  archippus.  ?  Y  1  *  n  d  r  i  C  a  1 

i  -i  i  ..  .  throughout  and  of  a 

pale,  greenish-white  color;  there  are  black  conical  points  situated 
near  the  top  of  the  second  and  eleventh  segments,  which  afterward 
develop  into  fleshy  horns;  on  the  dorsal  part  of  each  segment  are 
six  black  warts  from  which  proceed  minute  black  bristles  •  on  the 
anterior  part  of  the  segment  they  are  placed  four  in  a  row  and  on 
the  posterior  part,  one  on  each  side ;  on  each  side  there  are  three 
similar  warts ;  head  shining  black.  In  a  few  days  a  dark  band  an- 
pears  across  each  segment.  It  undergoes  three  molts  before  chang¬ 
ing  to  a  chrysalis ;  after  each  molt  the  color  becomes  brighter  the 
yellow  and  white  being  very  obscure  after  the  first  molt,  and  the 
horns  become  visible  longer.  When  full  grown  it  presents  a  very 
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pretty  appearance,  the  ground  color  being  whitish  and  banded  with 
black  and  yellow;  on  each  segment  the  white  covers  the  greater 
part,  with  the  black  band  through  its  center  and  the  yellow  occupy¬ 
ing  the  space  between ;  the  long  fleshy  horns  at  the  extremities  are 
black,  the  anterior  pair  being  longer  than  the  posterior;  the  head 
is  yellowish  with  a  triangular  black  stripe  in  front  below,  a  similar 
one  above ;  underside  of  the  body  black,  greenish  between  most  of 
the  segments.  Length,  1J  inches. 

Feeds  on  Milkweed  ( Asclepias )  and  Dog’s-bane  ( Apocynum  andro- 
scemefolium) . 


NYMPHALID.E. 


This  family  includes  the  larger  number  of  our  Butterflies.  The 
caterpillars  are  cylindrical,  have  sixteen  feet,  and  are  more  or  less 
spinose,  or,  as  is  the  case  in  some  species,  only  on  the  head.  As  a 
very  general  rule,  and  without  exception  among  those  herein  de¬ 
scribed,  they  are  leaf-eaters,  and  usually  of  medium  size. 

Agraulis  vanilla,  Linn. 

The  larva  of  this  species  is  of  a  pale  brownish-yellow  color ;  two 
blackish  dorsal  lines  sometimes  obsolete,  two  more  of  the  same  color 
on  the  sides ;  more  or  less  covered  with  blackish  spines,  two  of 
which  are  on  the  top  of  the  head.  Head  with  a  whitish  line  on 
each  side ;  feet,  black. 

Feeds  on  blue  and  scarlet  Passion  flowers  ( Passaflora  coerulce  and 
P.  incarnata). 


Euptoieta  olaudia,  Cram. 

A  reddish-yellow  color,  more  or  less  covered  with  blackish  spines, 
with  two  white  lines  on  each  side  of  the  body,  and  a  row  of  white 
spots  down  the  back ;  underside  of  a  whitish  color ;  head  and  feet 
black ;  the  two  spines  on  the  first  segment  are  much  larger  than 
the  others  and  turn  toward  the  head,  having  the  appearance  of 
antennae. 

Found  on  Violets,  Podophyllum,  Sedum  and  Passiflora. 
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Argynnis  idalia,  Dru. 

The  larva  when  first  hatched  is  .08  of  an  inch  in  length,  slightly 
enlarged  toward  the  middle;  color,  pale  semi-transparent  brown, 
with  rows  of  tubercular  dark  spots ;  after  the  first  molt  it  has  a 
mottled  appearance,  and  is  striped  with  brown,  with  longitudinal 
rows  of  black  hairy  spines ;  there  are  five  molts,  the  colors  changing 
each  time.  The  length  at  maturity  is  1.75  inches;  tapering  toward 
each  extremity ;  of  a  velvety-black  color,  with  ochreous-yellow  bands 
and  stripes ;  a  broad  dorsal  stripe  is  traversed  by  a  spotted  black 
line,  sometimes  obsolete;  a  darker  line  below  the  stomata;  three 
narrow  bands  extend  from  the  lower  line  on  one  side  to  that  on  the 
other,  running  between  the  segments ;  a  yellow  dash  on  each  seg¬ 
ment,  extending  from  the  dorsal  stripe  to  the  stomata ;  stomata 
black,  oval,  surrounded  by  white;  six  rows  of  fleshy  spines,  two 
dorsal  rows  silvery  white,  lower  rows  orange,  at  least  at  the  base. 
The  spines  emit  a  number  of  straight  fine  black  bristles ;  the  last 
segment  is  wholly  yellow;  under  side,  olive  -  brown ;  legs  black,  pro¬ 
legs  smoky-brown.  Head  bilobed,  upper  half  reddish,  lower  part 

black. 

Feeds  on  wild  Violet. 

Argynnis  diana,  Cram. 

The  young  larvae  of  diana,  cybele  and  aphrodite  are  so  similar  as 
to  be  almost  indistinguishable  from  each  other;  they  are  about  one- 
twentietli  of  an  inch  in  length,  cylindrical  in  form,  and  of  a  greenish- 
brown  color,  with  rows  of  darker  tubercular  spots,  from  each  of 
which  proceeds  a  black  hair ;  head,  brown.  When  touched,  the 
larva  curls  up.  The  spines  on  the  full-grown  caterpillars  of  this 
species  are  much  larger  than  those  of  the  other  two,  radiating  from 
the  central  axis  of  the  body  like  the  spokes  of  a  wheel. 

Feeds  on  wild  Violets. 

Argynnis  cybele,  Fabr. 

The  full-grown  larva  is  black,  with  a  reddish  tinge ;  a  transverse 
row  of  branching  spines  on  each  segment,  being  yellowish  at  the 
base  and  brownish  at  the  tips ;  on  each  of  the  anterior  segments 
below  the  spines  are  a.  number  of  black  tubercles,  from  each  of 
which  proceeds  a  tuft  of  short,  black  hairs.  Stomata  black,  oval, 
with  lighter  margins ;  feet  black ;  pro-legs  reddish-brown,  with  a 
black  spot  on  the  outside,  near  the  base  ;  head  black,  slightly7 
bilobed,  with  a  tubercle  on  each  tip,  emitting  a  moderately  long, 
black  hair ;  many  fine  black  hairs  on  the  face.  Length,  two  inches ; 
slightly  tapering  toward  each  extremity. 

Chrysalis  suspended  from  a  white  silk  button. 

Food  plant,  wild  Violet.  Two-brooded. 

Argynnis  aphrodite,  Fabr. 

When  young,  as  previously  stated,  this  larva  closely  resembles 
that  of  cybele  and  diana ;  its  length,  when  full-grown,  is  about  1J 

inches. 

Like  the  others,  it  is  two-brooded,  and  feeds  on  wild  Violets. 

—6 
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Argynnis  alcestis,  Edw. 

The  young  larva  is  about  .08  inch  long,  tapering  slightly  from  the 
head  posteriorly ;  of  a  brownish,  transparent-green  .color,  and  marked 
with  dark  tubercular  spots,  each  emitting  a  black  clubbed  hair;  it 
molts  five  times,  and  after  attaining  its  full  size  measures  about  1.4 
inches,  having  changed  to  a  velvety-black  color.  It  is  marked  by 
six  longitudinal  rows  of  long  slender  spines,  thickly  surrounded  at 
and  near  the  tip  with  short  black  bristles ;  the  dorsal  row  of  spines 
are  brownish  at  the  base,  the  others  yellowish.  Head  black,  flat, 
deeply  bilobed,  covered  with  short  black  hairs ;  on  each  cheek  a 
large  slightly  raised  tubercle ;  feet  and  legs  black. 

Feeds  on  wild  Violets. 

Argynnis  atlantis,  Edw. 

“Larva  uniformly  tapering  toward  each  extremity.  On  each  side 
of  the  vertex  of  the  head  is  a  small  short  spine,  giving  the  head 
an  oblong  shape  when  seen  from  the  side ;  the  front  is  broad, 
somewhat  square,  flattened,  with  scattered  hairs.  On  the  first  and 
second  thoracic  segments  are  two  large  subdorsal  spines  and 
minute  lateral  warts  bearing  small  bristles,  and  on  the  hind  edge 
of  these  segments  are  two  large  spines.  On  the  third  thoracic 
segment  are  three  large  spines.  On  each  abdominal  segment  are 
six  stout  spines  of  the  same  size,  and  placed  equidistant  on  the 
upper  surface.  The  bristles  on  the  spines  are  nearly  one-lialf  as 
long  as  the  spines  themselves.  Small  papilke,  giving  rise  to 
bristles,  are  scattered  over  the  body,  with  a  row  of  them  above  the 
abdominal  feet.  The  triangular  anal  plate  is  small,  papilliform  and 
prominent.  The  larva  is  dark-velvety  purple,  the  base  of  the  head 
being  of  a  pale  horn-color ;  the  body  beneath  is  scarcely  paler  than 
above ;  the  spines  are  pale  livid  on  the  basal  half.” 

Found  July  17  ready  to  pupate;  feeds  on  Violets.  (Edwards.) 

Argynnis  myrina,  Cram. 

Young  larva  about  1-10  of  an  inch  long;  of  a  dark  brown  color, 
with  paler  transverse  bands,  and  thickly  covered  with  pale  brownish 
hairs ;  head  shining  black.  After  the  second  molt  the  body  is 
greenish  black,  a  few  small  yellowish  dots  along  each  side ;  a 
tranverse  row  of  strongly  elevated  black  tubercles  on  each  segment, 
each  emitting  numerous  short  black  spines ;  after  each  molt  the 
colors  become  more  distinct,  the  dots  along  the  sides  assuming  an 
orange  tint.  When  full  grown,  which  is  during  the  first  weeks  of 
August,  the  predominating  color  is  grayish -brown,  sprinkled  with 
deep  velvety-black ;  on  the  second  segment  are  two  long  fleshy, 
bristly  spines,  white  at  the  base  and  black  at  the  tips  \  the  bristles 
are  black ;  the  third,  fourth  and  terminal  segments  each  with  four 
whitish  black-tipped  spines,  the  other  segments  with  six  spines ;  a 
pale  line  immediately  below  the  stomata  from  fifth  to  terminal 
segments ;  underside  brownisli-black,  feet  black  and  shining ;  pro¬ 
legs  brown,  with  a  shining  band  of  brownish-black  on  the  outside. 

This  also  feeds  on  the  wild  Violet. 
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Argynnis  bellona,  Fab. 

This  species  is  almost  if  not  quite  indistingishable  from  A .  myrina 
in  the  preparatory  stages ;  the  egg  is  slightly  longer  with  the  sides 
less  rounded;  the  spines  on  the  second  segment  of  the  larva  are 
not  lengthened,  as  in  myrina.  Like  that  species  and  the  others  of 
Argynnis,  it  feeds  on  Violets. 


Melitaea  phaeton,  Dru. 

The  young  larva  of  this  species  is  less  than  one-lialf  of  an  inch 
long,  and  is  found  early  in  the  Spring,  under  dead  leaves.  When 
full  grown,  it  is  cylindrical  in  form,  with  the  head  slightly  angu- 
lated ;  body  of  a  deep  orange  color,  excepting  the  head,  thorax 
and  last  three  segments,  which  are  black ;  covered  with  black  raised 
tubercles,  from  which  proceed  rather  long  fleshy  hairs.  These 
tubercles  are  arranged  in  nine  longitudinal  rows,  with  black  lines 
running  between  the  rows,  black  dots  along  each  side  of  the  body. 

Feeds  on  Chelone  glabra,  Lonicera  sciliata,  and  Plantain;  covering 
the  summit  of  the  plant  on  which  it  feeds  with  a  web,  under  which 
the  caterpillars  live  in  swarms.  The  butterflies  appear  in  June  and 
July. 

Melitaea  tharos,  Dru. 

This  larva  is  found  on  the  under  side  of  the  leaves  of  the  Aster 
and  Sunflow7er  ( Actinomeris  helianthoides)  in  May  and  June,  and 
again  in  July  and  August.  When  young  it  is  about  .06  of  an  inch 
in  length,  largest  anteriorly ;  of  a  clouded  yellowish  green  color ; 
sparsely  covered  with  black  hairs;  after  the  first  molt,  merely 
hairy;  after  the  second  molt  the  spines  are  distinctly  seen.  The 
first  brood  molts  five  times;  the  second,  four.  The  larva,  when 
full-growm,  is  .85  of  an  inch  long ;  of  a  brownish  black  color  dotted 
with  yellow,  more  thickly  on  the  back ;  usually  a  black  dorsal  stripe, 
though  this  is  sometimes  wanting.  Body  longitudinally  striped 
with  yellow  and  black;  seven  longitudinal  rows  of  short  fleshy 
spines,  thickly  surrounded  by  browm  bristles  with  black  tips ;  head, 
shining  bronze  with  black  hairs,  marked  in  front  w7ith  whitish  and 
yellowish. 

Melitaea  nycteis,  Doub. 

Young  larva  about  .05  of  an  inch  in  length.  Body  pale  yellowish, 
with  darker  raised  dots,  from  each  of  which  proceeds  a  single  pale 
brown  hair ;  a  yellow  spot  on  the  top  of  the  last  segment ;  head 
dark  greenish  brown,  when  full  grown  the  upper  side  is  brownish 
black,  with  greenish  spots ;  a  transverse  row  of  tubercles  on 
the  second  segment,  from  which  proceed  blackish  hairs ;  four 
black  branching  spines  on  each  of  the  third,  fourth  and  last  seg¬ 
ments  ;  each  of  the  other  segments  has  six  spines,  the  two  upper 
pairs  black  at  the  base  and  greenish  at  the  tip ;  a  pale  greenish 
white  circle  around  the  lower  pair  of  spines ;  the  spines  on  the  term¬ 
inal  segment  are  arranged  in  two  pairs,  one  above  the  other ; 
underside  pale  greenish ;  feet  tipped  with  black ;  pro-legs  pale,  semi- 
transparent. 
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This,  like  the  phaeton,  forms  a  web,  being  gregarious  in  habit ; 
feeding  on  the  underside  of  the  leaves  of  Sunflower  ( Actinomeris 
helianthoides),  A.  squarrosa,  and  on  the  Aster. 

Grapta  interrogationis,  Fabr.  The  Semicolon  Butterfly. 

The  length  of  the  full-grown  larva  is  about  1^  inches ;  the  color, 
deep  brown.  It  is  cylindrical,  and  striated  with  yellowish  and  whitish ; 
all  the  segments  except  the  second  more  or  less  covered  with  black 
branching  spines,  yellowish  at  base ;  on  the  second  segment  a  row 
of  yellowish  tubercles,  instead  of  spines.  Head  dark  red,  slightly 
bilobed ;  on  the  tip  of  each  lobe  there  is  a  tubercle,  from  which  pro¬ 
ceeds  short  black  spines.  Found  in  July  and  August.  Feeds  on 
American  Elm,  Lime  tree,  Hop  vine  and  Nettle. 

Grapta  comma,  Harr. 

The  young  larva  is  about  one-tenth  of  an  inch  long;  black,  and 
covered  with  short  hairs,  the  colors  changing  with  each  molt.  The 
full-grown  larva  is  of  a  yellowish  color,  and  covered  with  branching 
spines  of  the  same  color,  tipped  with  black ;  on  the  back  is  a  row 
of  three-pronged  green  spots ;  along  each  side  a  longitudinal  pale 
green  line.  The  head  is  grayish  in  front,  black  on  each  side,  and 
is  covered  with  small  prickles ;  on  the  top  of  the  head  are  two  black 
branching  spines.  Length,  1^  inches. 

Found  on  the  Hop,  Nettle,  False  Nettle  ( Boehmeria )  and  Elm;  it 
feeds  singly,  and  conceals  itself  on  the  under  side  of  a  leaf,  drawing 
the  outer  edges  together  by  a  silken  cord,  thus  protecting  itself  from 
the  light  and  heat  through  the  day,  and  emerging  at  night  to  feed ; 
as  it  consumes  the  leaf  by  which  it  is  sheltered,  it  is  obliged  to 
frequently  move  its  quarters.  The  chrysalis  is  suspended  from  the 
under  side  of  a  leaf. 

Grapta  faunus,  Edu. 

The  full  grown  caterpillar  measures  1^  inches  in  length ;  the  upper 
side  of  the  segments  from  the  seventh  to  the  sixth  are  brick  red, 
striped  transversely  with  blue,  yellow  and  black  lines ;  a  few  white 
hairs  on  the  second  segment ;  four  branching  yellow  spines  with 
black  tips,  on  third  and  fourth  segments ;  six  on  fifth  and  sixth ; 
seventh  to  twelfth  segments  white,  with  a  faintly  marked  black  dor¬ 
sal  stripe ;  each  segment  with  three  transverse  yellow  bands  and  two 
oblique  black  spots ;  seven  branching  spines  on  each  segment,  viz : 
three  on  upper  surface  white,  one  on  side  brown,  and  one  close  to 
under  surface  white ;  last  two  segments  black,  twelfth  with  seven 
spines,  five  white  and  two  brown ;  thirteenth  segment  with  four 
white  spines ;  sides  of  body  red  with  two  black  lines,  the  lower  line 
spotted  with  blue.  Under  surface  gray,  striped  transversely  with 
black ;  feet  and  pro-legs  black. 

Feeds  on  Gooseberry  and  Willow,  the  Willow  being  its  favorite 
food. 

From  the  chrysalid  to  the  perfect  state  it  requires  about  thirteen 
days ;  chrysalis  grayish  brown  suspended  from  a  button  of  pink 
silk.  ' 
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Grapta  milberti,  Goclt. 

Has  a  grayish  appearance  at  first  sight,  though  the  body  is  really 
black,  the  gray  appearance  being  caused  by  fine  white  dots  and 
hairs  with  which  it  is  thickly  covered ;  each  segment,  excepting  the 
second,  has  a  transverse  row  of  black  branching  spines ;  on  the 
third  and  fourth  segments  four ;  fifth  segment  six ;  the  remainder 
to  terminal,  seven;  terminal,  two  pairs,  one  pair  behind  the  other; 
an  interrupted  line  of  gamboge  yellow  along  the  side,  and  below 
this  near  the  feet  one  of  a  greenish  yellow  color.  Head  black, 
finely  sprinkled  with  minute  white  dots  and  covered  with  whitish 
hairs ;  underside  greenish  and  covered  with  white  dots ;  a  broad 
black  stripe  extends  over  the  anterior  segments.  Feet  polished  black, 
pro-legs  green.  Feeds  on  the  common  Nettles  (Urticce). 

Grapta  progne,  Fabr. 

Color  gray,  about  1]  inches  in  length ;  wrinkled  transversely 
between  the  segments,  the  base  of  the  wrinkles  being  black  and  the 
summit  whitish ;  a  whitish  band  on  the  anterior  part  of  each  seg¬ 
ment  ;  this  band  is  crossed  on  each  side  by  an  oblique  black  spot, 
a  tawny  yellow  spot  on  each  segment  immediately  above  the  stig- 
matal  line  and  a  smaller  one  of  the  same  color  below,  from  each  of 
which  issue  spines ;  a  row  of  white  branching  spines  tipped  with 
black  on  each  side  of  the  body.  Head  whitish,  sprinkled  with  black 
dots  and  more  or  less  thickly  covered  with  uneven  short  white  hairs ; 
legs  and  pro-legs  black  on  the  outer  sides,  dull  pale  reddish  on  the 
inner;  under  side  whitish  mottled  with  brownish. 

Feeds  upon  American  Elm,  Cultivated  and  Wild  Currant  and  Wild 
Gooseberry  ( Kibes  rotundifolice) . 

Grapta  J- Album,  Bd. 

This  larva  is  but  little  known  excepting  that  it  feeds  on  the  Wil¬ 
low  ;  the  butterflies  appearing  late  in  the  fall  and  early  in  the  sprng. 

Vanessa  antiopa,  Linn. 

The  full  grown  larva  measures  from  1J  to  2  inches  in  length. 
Black,  thickly  sprinkled  with,  minute  white  dots,  from  each  of  which 
proceeds  a  fine  whitish  hair ;  a  row  of  eight  dark  brick-red  spots  on 
the  back,  with  two  faint  blackish  dots  on  each  segment,  and  a 
transverse  row  of  black  branching  spines,  four  each,  on  second  and 
third  segments,  six  on  fourth  and  fifth,  seven  each  from  sixth  to 
twelfth,  two  pairs  on  the  terminal,  one  pair  behind  the  other. 
Under  side  the  same  color  as  the  upper,  with  fewer  dots  and  hairs ; 
feet  black,  pro-legs  dull  red  with  two  small  dots  and  a  few  whitish 
hairs  on  the  outside  of  each ;  anal  legs  black  tipped  with  red ;  head 
strongly  bilobed,  black,  and  rough  with  projecting  tubercles. 

This  species  is  two-brooded,  and  the  caterpillars  may  be  found 
in  great  numbers  feeding  together  early  in  June,  on  Poplar,  Wil¬ 
low  and  Elm,  though  the  Willow  seems  to  be  preferred. 
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Pyrameis  atalanta,  Linn.  The  Atalanta  Butterfly. 

The  young  caterpillar  is  almost  black,  and  is  protected  from  the 
poison  prickles  on  the  leaves  of  the  Nettle,  on  which  it  feeds,  by 
numerous  branching  spines ;  these,  being  longer  than  the  prickles, 
prevent  its  body  from  coming  in  contact  with  them ;  the  head  is 
also  protected  by  a  tough  shell.  As  soon  as  hatched  it  spins  a 
little  web  with  which  to  cover  itself,  drawing  the  edges  of  the  leaf 
toward  each  other  but  not  together;  when  it  has  nearly  consumed 
the  leaf  on  which  it  resides  it  seeks  another  and  larger  leaf,  this 
time  drawing  the  edges  together,  making  its  habitation  more  secure, 
though  having  to  change  its  residence  a  number  of  times  before  it 
is  ready  to  undergo  its  transformations ;  when  full  grown  it  meas¬ 
ures  about  IT  inches ;  the  color  is  rather  variable,  from  greenish, 
yellowish-green  and  violet  to  brownish  or  dusky,  moie  or  less  covered 
with  whitish  or  grayish  dots ;  on  each  side  a  sinuous  longitudinal 
row  of  citron-yellow  spots ;  spines  on  the  back,  whitish ;  head  black, 
rough,  covered  with  elevated  white  points.  They  are  gregarious  in 
habit  and  feed  on  both  the  leaves  and  seeds  of  Urtica  urens  and 
U.  dioica,  seeming  to  prefer  the  seeds ;  feed  also  on  Hop  and  Boeh- 
mcria  cylindrica.  Chrysalis  blackish,  covered  with  a  grayish  efflor¬ 
escence,  with  gold-colored  tubercles  on  the  back. 


Pyrameis  huntera,  Fabr.  Hunter’s  Butterfly. 

The  young  larva  is  about  0.25  inch  in  length,  of  a  dull  reddish- 
brown  color,  a  row  of  black,  shining,  branching  spines  on  each 
segment  excepting  the  second.  Head,  polished  black.  The  full 
grown  caterpillars  measure  1.20  inches  in  length,  of  a  blackish-gray 
color  banded  with  yellowish-green ;  the  black  spines  visible  on  the 
young  larva  arise  from  the  grayish  color  which  occupies  the  middle 
portion  of  each  segment,  the  second  segment  as  in  the  young, 
without  spines :  they  form  a  transverse  row  four  each,  on  third, 
fourth  and  last  segments,  and  seven  on  each  of  the  others ;  a  few 
faint  longitudinal  black  lines  are  visible  across  the  yellow  striae,  but  in¬ 
terrupted  by  the  dark  color;  a  yellow  line  immediately  above  the 
stigmata!  line  and  another  below  it,  the  upper  one  marked  with  a 
small  orange  spot  immediately  above  each  stomata ;  a  round  silvery 
white  spot  on  each  side  of  the  dorsal  line  from  the  sixth  to  the 
twelfth  segments  inclusive.  Head  black,  flat  in  front,  bilobed 
covered  with  a  number  of  fine  brownish  hairs,  underside  dull  pur¬ 
plish-brown,  finely  sprinkled  with  minute  yellowish  dots ;  feet  black, 
pro-legs  purplish  brown. 

These  larvae  live  singly  on  the  tip  of  the  leaf,'  sewing  the  edges 
together  with  a  fine  silken  thread.  Feeds  on  Carcluus,  Cnicus, 
Circium,  Nettle  {TJrtica),  Burdock  ( Lappa  major),  Onopordon  acan- 
thium,  Altlicea  rosea,  Helianthus,  Malvacece,  Silybum  marianum, 
Senecio  cineraria  and  Gnaphalium . 

Chrysalis  yellowish,  with  a  number  of  large  golden  spots  irregu¬ 
larly  scattered.  Two-brooded. 
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Pyrameis  cardui,  Linn.  The  Thistle  Butterfly. 

The  young  larva  differs  from  the  full-grown  only  in  size  and 
being  of  a  darker  color,  which  causes  the  markings  to  be  more 
obscure  and  sometimes  not  visible.  The  full-grown  measures  from 
If  to  If  inches ;  varying  in  color  from  grayish  to  brownish  and 
reddish;  a  dorsal  stripe,  white  anteriorly,  yellow  posteriorly;  on 
oacli  side  a  pale  yellow  interrupted  stripe,  more  or  less  covered 
with  yellowish  or  brownish-wliite  branching  spines  tipped  with 
black,  none  on  the  second  segment,  four  each  on  the  third  and 
fourth,  also  on  the  terminal  where  they  are  placed  in  pairs,  one 
pair  behind  the  other;  on  all  the  other  segments  there  are  seven; 
body  thickly  sprinkled  with  minute  white  and  yellow  dots  from 
wdiich  proceed  fine  whitish  hairs.  Head  reddish  or  black,  thickly 
covered  with  fine  whitish  hairs  and  a  few  small  black  tubercles. 

Found  hidden  on  the  upper  side  of  the  leaves  of  Thistle  (Spear 
thistle),  Carduus,  Cnicus,  Circium,  Nettle  ( Urtica ),  Lappa  major , 
Onopordon  acanthium,  Althaea  rosea,  Helianthus ,  Malvaceae,  Silybum 
marianum  and  Sencio  cineraria. 


Junonia  lavinia,  Cram. 

Full-grown  larva  about  If  inches  long,  with  a  black  dorsal  stripe, 
on  each  side  of  it  an  interrupted  yellow  line,  ragged  on  the  edges ; 
then  a  broader  black  line ;  the  stigmatal  line  mottled  yellowish  and 
black;  below  the  stigmatal  a  yellow  line;  on  each  of  the  second 
and  third,  and  last  two  segments  are  four  projecting  tubercles,  the 
middle  two  black,  the  outside  two  orange,  from  each  of  these  pro¬ 
ceeds  a  metallic-blue  spine;  on  each  of  the  remaining  segments 
there  are  seven  tubercles,  one  on  the  median  line,  the  rest  down 
the  sides,  the  middle  three  black,  the  outside  ones  orange  with  a 
metallic-blue  spine  like  the  others ;  anterior  part  of  second  seg¬ 
ment  tan  color;  just  above  each  foot  are  two  little  cream-colored 
spines.  Head  black,  thickly  sprinkled  with  white,  and  an  orange 
triangle  in  the  middle  of  the  face ;  pro-legs  tipped  with  black ; 
underside  of  body,  dirty  brown. 

Taken  September  20,  on  Gerardia  tenuifolia  changed  to  chrysalides 
suspended  from  the  top  of  the  cage  September  30,  the  butterflies 
appearing  October  10,  11  and  12;  it  also  feeds  on  G.  purpurea, 
Antirrhinum  canadensis  and  Plantago  lanceolata. 


Limenetis  Ursula,  Fabr. 

Larva  of  a  pale,  brownish  color  with  a  greenish  tinge,  more  or  less 
variegated  with  white  on  the  sides ;  the  second  segment  is  armed  with 
two  long  barbed  brown  horns,  the  fifth  bears  two  roundish  tuber¬ 
cles  of  the  same  color.  Chrysalis  of  a  russety  color,  with  a  promi¬ 
nent  projection  on  the  back.  Feeds  on  Willow,  Oak  (Scrub-oak), 
fruit  trees  and  gooseberry  bushes.  Two-brooded. 
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Color,  a  dark  rich  green, 
variegated  with  white ;  sec¬ 
ond  segment  with  many 
minute  whitish  tubercles,  a 
little  arcuate  in  front ; 
third  and  fourth  segments 
dull  whitish-green,  some¬ 
what  prominent,  with  spiny 
horns  on  each  side ;  two 
black  dots  between  the 
third  and  fourth  segments, 
each  of  the  remaining  seg¬ 
ments  with  a  tubercle  on 
each  side,  from  which  pro- 
Fig.  14.  Limenetis  disippus.  Pupa,  larva  and  work,  ceed  whitish  spines,  these 
are  in  line  with  those  on  the  second  and  third  segments ;  a  large 
white  patch  situated  on  the  posterior  part  of  the  body.  A  white 
stripe  below  the  stomata  extending  from  the  fifth  segment,  in  which 
are  whitish  spines,  to  the  tenth ;  elongate  blackish  spots  on  each 
side  of  the  seventh,  eighth  and  tenth  segments.  Head  large,  bilobed 
in  front,  pale  green,  covered  with  small  greenish  tubercles,  one  at 
the  tip  of  each  lobe  more  prominent  than  the  others ;  two  whitish 
lines  running  down  the  front ;  under  side  greenish,  with  a  posterior, 
longitudinal,  dull  white  stripe ;  thoracic  legs  brown,  with  blackish 
rings;  pro-legs  green,  tipped  with  brown.  “It  has  a  curious  habit, 
when  disturbed,  of  moving  its  head  in  a  broad  circle  from  one  side 
to  the  other,  slowly,  yet  not  continuously,  but  in  a  series  of  spas¬ 
modic  starts.”  Feeds  on  Poplar,  Willow,  Plum,  Oak  and  Apple. 

Limenetis  arthemis,  Dru.  , 

This  larva  resembles  very  closely  that  of  disippys;  it  feeds  on  the 
leaves  of  the  Willow,  Aspen  and  Basswood;  the  eggs  are  laid,  one 
upon  a  leaf,  near  the  tip ;  the  larva  hatches  in  from  seven  to  nine 
days ;  it  undergoes  two  molts,  after  which  it  constructs  a  shelter  of 
leaves  in  which  to  pass  the  winter  ;  it  comes  out  in  the  spring  and 
feeds  for  a  few  days,  after  which  it  undergoes  a  third  and  fourth 
molt,  changing  into  the  chrysalid  form  in  Slay. 

Apatura  celtis,  Bd-Lec. 

This  larva,  when  first  hatched,  measures  about  .07  of  an  inch ; 
body  pale  yellow,  tapering  slightly  posteriorly;  head  large,  black, 
slightly  bilobed  and  without  horns ;  the  colors  change  slightly  with 
each  molt,  the  horns  appearing  after  the  first ;  the  full  grown  larva 
measures  about  1.15  inches;  the  body  is  a  bright  pea-green,  taper¬ 
ing  toward  both  extremities ;  the  posterior  extremity  ending  in  two 
slightly  diverging,  slightly  elevated  horns ;  a  longitudinal  row  of 
yellow  spots  on  the  dorsum ;  three  yellow  lines  each  side  of  the 
dorsal,  the  middle  one  being  undulating.  Head  very  broad,  varying 
in  color,  cheeks  prominent,  with  two  very  prominent  branched  horns 
or  antlers  on  the  top  of  the  head ;  underside  smoother,  with  soft 
colorless  hairs ;  legs  pale ;  pro-legs  dusky  at  tips. 


Limenetis  disippus,  Godt. 
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Found  on  the  underside  of  the  leaves  of  the  Hackberry,  where  it 
•weaves  a  little  carpet  and  bends  a  part  of  the  leaf  around  it. 
Two-brooded;  butterfly  found  from  June  to  September. 


Apatura  clyton,  Bd-Lec. 


The  very  young  larva  differs  from  that 
of  the  celtis  in  its  copal  yellow,  instead 
of  black  head;  the  full  grown  is  of  a 
bright  green  color,  about  1.25  inches  in 
length ;  a  yellowish  dorsal  stripe,  with  a 
deep  blue  one  each  side  of  it  bordered 
with  yellow.  Head  deep,  bluish,  glassy 
green ;  the  antlers  large,  branched  and 
broad. 

The  eggs  are  laid  in  large  clusters  on 
the  underside  of  the  leaf,  and  when  first 
hatched  the  larvae  are  gregarious  in 
habit,  but  separate  after  the  first  molt. 
This,  like  thev  preceding,  feeds  on  Hack- 
berry. 


Fig.  15.— Apatura  herse?— Butterfly, 
pupa,  larva  and  eggs. 


Paphia  glycerium,  D’bl’dy. 


The  young  larva  is  of  a 
light  bluish-green  color, 
thickly  sprinkled  with  min¬ 
ute  whitish  papillae,  and 
larger  ones  of  a  light 
orange,  and  sometimes 
brown  color,  some  of  which 
disappear  after  each  molt ; 
head  bluish-green  ;  the  full- 
grown  measures  1.55  inches, 
tapering  from  the  third  seg¬ 
ment  toward  each  extrem¬ 
ity  ;  the  color  of  the  body 
and  head  are  the  same  as 
in  the  young,  and  the  pa¬ 
pillae  are  whitish ;  head 
bilobed,  a  pair  of  orange 
papillae  on  the  vertex,  neck 
green,  constricted ;  stomata 
brownish-yellow. 

Found  on  the  upper  side 
of  the  leaf  along  the  mid¬ 
rib,  with  the  head  toward 
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the  base  of  the  leaf.  Food  plant,  wild  sage  ( Croton  capitatum) ;  they 
usually  cover  the  surface  with  a  silken  carpet,  then  draw  the  edges 
together. 

The  chrysalis  is  suspended  from  the  under  side  of  the  leaf,  at¬ 
tached  to  a  button  of  white  silk. 


SATYBLCkE. 

This  small  family,  embracing  the  wood-brown  Butterflies,  con¬ 
tains  but  few  species  that  are  important  in  economic  entomology. 
The  Caterpillars  are  cylindrical  or  more  or  less  spindle-shaped,  that 
is,  tapering  toward  each  extremity,  smooth,  and  the  usual  color  is 
green ;  the  posterior  end  is  notched,  and  the  head  entire  or  notched. 
They  live  mostly  on  grasses  and  sedges. 

Libythea  bachmannii,  Kirt. 

I  have  no  description  of  the  larva  of  this  particular  species  at 
hand,  but  others  of  the  genus,  which  is  very  limited,  are  unarmed, 
largely  pubescent,  elongate  in  form,  and  cylindrical ;  they  appear 
to  feed  exclusively  on  the  different  species  of  Celtis. 

Neonymph  a  eurytris,  Fab. 

The  eggs  of  this  species  may  be  found  attached  to  either  side  of 
blades  of  grass.  The  young  larva  is  about  .08  of  an  inch  in  length, 
tapering  from  the  middle  toward  each  extremity,  the  last  segment 
ending  in  two  short  tails ;  of  a  pinkish  color,  marked  with  seven 
crimson,  longitudinal  lines.  Head  large,  brown,  slightly  depressed 
at  the  top.  When  full  grown  it  measures  one  inch ;  much  rounded 
or  arched  on  the  middle  segments  and  tapering  both  ways ;  second 
segment  constricted :  the  color  on  the  back  is  yellowish-brown,  and 
darker  on  the  sides ;  covered  with  irregular,  sharp  tubercles,  each 
emitting  a  short  brown  hair ;  it  is  marked  by  a  dark-brown  dorsal 
line ;  a  dark  patch  on  each  side  of  each  segment  from  four  to 
eleven ;  above  these,  extending  the  whole  length  of  the  body,  two 
parallel,  wa\Ty  lines,  the  upper  one  dark,  the  lower  one  yellowish ; 
on  each  side  of  each  segment,  from  five  to  eleven,  a  dark  oblique 
stripe  ;  a  yellowish  basal  ridge  ;  tail  tipped  with  red.  Head  yellow¬ 
ish-brown,  covered  with  minute  tubercles ;  flattened  in  front,  truncate 
at  the  summit  and  slightly  depressed,  crossed  by  three  rows  of 
rounded  brown  spots.  Feeds  on  grass.  Chrysalis  pale  yellowish- 
brown;  neuration  of  wings  distinctly  seen  through  the  shell. 
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Neonympha  sosybiuSj  Fab. 

The  eggs  of  this  species  are  found  on  grass  in  July.  The  larva 
when  first  hatched  is  .09  of  an  inch  long ;  color  white,  and  marked 
by  tuberculated  longitudinal  ridges;  from  each  tubercle  proceeds  a 
clubbed  white  hair.  Head  large,  shining  black,  bilobed.  It  molts 
four  times,  changing  slightly  in  color,  sometimes  greenish,  some¬ 
times  bluish;  when  full  grown  it  is  .75  of  an  inch  long;  of  an 
emerald-green  color,  fleshy,  thickest  in  the  middle,  tapering  more 
decidedly  posteriorly,  with  forked,  divergent  tails  at  the  posterior 
extremity;  the  segments  are  creased  transversely,  and  the  ridges  so 
caused  are  covered  with  fine  yellow  tubercles;  also  larger  tubercles 
arranged  in  longitudinal  rows,  each  emitting  a  short  line  white  hair, 
a  clear  dark-green  stripe  on  the  back,  on  each  side  of  this  a  tuber¬ 
culated  stripe,  and  another  at  the  edge  of  the  dorsum.  Head  rather 
large,  broad  and  bilobed,  slightly  depressed  at  the  suture,  somewhat 
flattened  in  front,  covered  with  fine  conical  yellow  points,  arranged 
in  longitudinal  and  at  the  same  time  transverse  rows ;  ocelli  black ; 

mandibles  brown.  Feeds  on  grass. 

Chrysalis,  green;  neuration  of  wings  distinctly  seen;  length  of 
Chrysalis  state,  thirteen  days;  the  butteriiies  appear  the  first  of 
September. 

Neonympha  canthus,  Linn. 

This  larva  also  feeds  on  grass,  but  I  have  no  description  of  it  at 
hand. 

Neonympha  gemma,  Hub. 

The  larva  of  this  species  may  be  found  in  April,  August  and 
October;  the  young  larva  measuring  .12  of  an  inch;  somewhat 
spindle-shaped,  tapering  from  the  eighth  segment,  and  ending  in 
two  divergent  tails,  which  are  thickest  at  the  base  and  taper  to.  a 
blunt  point,  from  each  point  proceeds  a  white  bristle ;  color  white 
at  first  but  changing  to  greenish ;  striped  longitudinally  with  white. 
Head  blackish-brown,  from  the  corners  of  which  proceed  two  pointed 
horns  of  the  same  color,  each  emitting  one  or  two  bristles ;  these 
horns  seem  to  be  in  three  sections,  each  smaller  than  the  one 
below  it.  The  full-grown  larva  measures  .75  of  an  inch  to  the  tips 
of  the  horns,  these  being  almost  on  a  level  with  the  body,  the  face 
being  bent  downward  toward  the  body ;  the  larvae  of  the  different 
broods  vary  somewhat  in  color,  from  reddish-buff  to  yellowish' green ; 
they  have  a  dark  dorsal  line ;  in  the  summer  and  fall  broods,  this 
line  is  dark-brown,  and  in  the  spring  brood,  dark-green ;  in  the 
former,  an  interrupted  dark-brown  line  on  each  side  of  the  dorsal ; 
a  dark-brown  stripe  along  each  side  of  the  body ;  face  and  horns 

brown.  Feeds  on  grass.  , 

Chrysalis  suspended  from  a  white  button  of  silk ;  yellowish,  head 
case  truncated  and  ending  in  two  long  three-sided  palpi  cases. 


\ 
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Debis  portlandia,  Fab. 

The  larva  of  this  species  is  green,  with  two  white  dorsal  lines  and 
a  white  line  on  each  side ;  the  anal  points  prominent  and  white 
with  a  rosy  tinge;  a  projection  on  the  top  of  the  head  on  each 
side,  elevated  so  as  to  appear  like  ears ;  underside  greenish,  feet 
whitish-green.  Feeds  on  grass. 

Satyrus  alope,  Bd. 

This  larva  is  of  a  pale-green  color,  marked  longitudinally  with 
dark-green  stripes,  and  having  the  anal  extremity  forked.  Head 
round.  Feeds  on  grass. 

Chrysalis  rather  long,  rounded  on  the  sides,  and  the  head  notched. 

* 

Satyrus  nephele,  Kirby. 

The  eggs  of  this  species  are  laid  in  August  on  blades  of  grass ; 
the  young  larva  when  hatched  is  colored  carnation  and  marked 
by  carmine  lines,  it  soon  changes  to  a  green  with  darker  green  lines ; 
back  and  sides  marked  with  long,  curved,  white  bristles.  The  full- 
grown  larva  measured  1.20  inches,  tapering  from  the  middle  toward 
each  extremity ;  of  a  dull  yellowish-green  color,  slightly  darker  at 
the  sides ;  a  dark  green  dorsal  stripe ;  immediately  above  the  feet 
a  yellow  line ;  each  segment  with  about  six  creases ;  on  the  ridges 
so  caused  numerous  tine  white  papillae,  each  emitting  a  tine  white 
hair,  rendering  the  whole  surface  pubescent.  Head  emerald  green 
covered  with  slightly  conical  papillae  of  a  slightly  paler  shade,  each 
emitting  a  tine  short  hair,  flattened  slightly  in  front  and  rounded 
at  the  top. 

The  stages  of  this  species  are  very  slow,  taking  ten  months  from 
the  egg  to  the  imago  state. 

Thecla  m-album,  Bd-Lec. 

The  larva  is  yellowish-green,  slightly  pubescent,  with  a  dorsal 
green  line,  seven  oblique  streaks  on  each  side.  Head  black,  yellow¬ 
ish  on  the  margins  and  an  obscure  greenish  tinge  on  the  upper 
part.  Feeds  on  various  Oaks. 

Chrysalis  brownish-gray,  greenish-gray  anteriorly. 

t 

Thecla  humuli,  Harr. 

This  larva  is  green,  with  a  dorsal  yellow  stripe,  and  a  white  stripe 
on  each  side.  The  Butterfly  is  found  in  July  and  August.  Feeds 
on  Hop  Vine  and  Beans. 

Thecla  stigosa,  Harr. 

Larva  flat  beneath,  somewhat  convex  above ;  of  a  rich  velvety 
green  color,  with  a  yellowish  tinge ;  slightly  paler  between  the  seg¬ 
ments,  and  thickly  covered  with  whitish  brown  tipped  hairs,  very 
minute ;  a  dorsal  stripe  of  a  darker  shade  of  green,  and  about  three 
faint  oblique  yellowish  lines  on  each  side  of  each  segment ;  the  last  two 
segments  have  each  a  yellowish  patch  on  the  sides ;  a  faint  yellowish 
raised  line  extends  from  the  fifth  to  the  terminal  segments  below  the  sto¬ 
mata  ;  underside  bluish  green  with  a  darker  patch  on  the  last  two 
segments;  feet  whitish  semi-transparent,  pro-legs  bluish  green; 
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stomata  pale  red.  Head  small  brownish-green,  a  black  stripe  across 
the  front  below  the  middle ;  below  this  a  white  patch  drawn  back 
and  nearly  concealed  in  the  second  segment.  Found  in  June  on 
Thorn  (Cratcegus),  Oak,  Burr-oak  and  Holly.  Length  J  inch. 

Chrysalis  dark  reddish-brown  with  black  markings  and  thickly 
covered  with  fine  short  white  hairs. 


Thecla  cal  anus,  Hub. 

The  supposed  larva  of  this  species  has  the  following  characters : 
Of  a  greenish-brown  or  reddish  color,  with  short  black  hairs  which 
proceed  from  black  points  so  minute  as  to  be  invisible  to  the  naked 
eye.  These  points  are  thickly  sprinkled  over  the  body,  many  of 
them  not  emitting  hairs ;  body  flattened  on  the  back,  with  a  pale 
reddish-brown  raised  line  on  each  side  or  edge,  an  indistinct  dark 
brown  patch  on  the  top  of  both  the  second  and  the  last  segments, 
which  are  connected  by  a  line  of  the  same  color,  the  line  being 
slightly  narrower  in  the  middle,  and  on  this  line  from  fifth  to  ninth 
segments  are  spots  of  dull  greenish-gray ;  dull  greenish-gray  oblique 
lines  on  the  sides  of  each  segment;  a  dull  yellowish  raised  line  ex¬ 
tends  from  the  anterior  part  of  the  third  segment  on  each  side  and 
meeting  at  the  tip ;  underside  greenish,  with  a  faint  bluish  tinge ; 
feet  pale  shining  brown;  pro-legs  semi-transparent  greenish-tipped 
faintly  with  brown.  Head  small,  drawn  into  the  second  segment 
when  at  rest ;  moderately  flat,  bilobed,  shining  brownish-black,  a 
pale  streak  running  down  the  middle  of  the  face,  and  a  white  line 
across  above  the  mandibles.  Found  on  Oak  and  Hickory  in  June. 


Thecla  acadica,  Edw. 

The  larva  is  dark  green,  tapering  from  the  mesothorax  anteriorly 
and  posteriorly,  thickly  covered  with  very  short  whitish  hairs ;  a  dorsal 
fine  of  darker  green  than  the  body ;  dorsal  region  flattened  with  a 
slightly  elevated  yellowish  line  on  each  side  or  edge;  faint  oblique, 
yellow  lines  on  each  side  below  the  stomata ;  under  side  similar  to 
the  upper,  with  the  same  white  coating  of  short  hairs.  Feet  and 
pro-legs  same  color  as  the  body.  Head  small,  drawn  in  to  the 
second  segment;  pale  brown  and  shining.  Feeds  on  Willow. 

Thecla  smilacis,  Bd. 

The  larva  of  this  species  is  green,  with  two  dorsal  rows  of  small 
red  spots,  and  on  each  side  a  row  of  somewhat  larger  and  deeper 
red  spots.  Head  and  feet  blackish.  Feeds  on  Red  Cedar  (?)  and 
Smilax. 

Chrysalis  grayish-brown,  with  abdomen  more  clear  and  reddish. 
Two-brooded,  the  butterflies  appearing  in  May  and  June  and  in 
August. 

Thecla  poeas,  Hub. 

The  larva  of  this  species  feeds  on  Cotton.  It  is  slug-like  in  form, 
and  feeds  on  the  boll  after  the  manner  of  the  Boll- worm. 
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Thecla  iri  s,  Godt. 

This  larva  is  yellowish-green,  with  two  interrupted  dorsal  lines 
and  a  pale  green  line  on  each  side ;  also  eight  oblique  pale  green 
streaks  on  each  side.  Feeds  on  Vaccinium. 

Chrysalis  pubescent  with  two  obscure  longitudinal  lines. 


Thecla  niphong,  Hub. 

This  larva,  when  young,  is  a  pale  transparent  green,  with  four 
longitudinal  white  stripes ;  a  white  lozenge-shaped  patch  on  the 
eleventh  segment ;  body  covered  with  short  brown  hairs.  When  it 
is  full  grown  it  is  of  the  same  deep  green  color  as  the  leaves  on 
which  it  feeds.  A  yellow  stripe  along  the  middle  of  the  back  and  a 
white  stripe  on  each  side ;  a  narrow  white  line  close  to  the  feet. 
Head  brown. 

Chrysalis  thick,  grayish,  with  two  rows  of  small  blackish  spots : 
outside  of  these  a  row  of  more  conspicuous  rust-red  ones.  Found 
in  June  on  various  species  of  Pine. 

i 

Thecla  titus,  Fab. 

The  young  larva  is  rosy-red  on  the  upper  side,  sparsely  covered 
with  long  hairs ;  under  side,  feet  and  pro-legs  yellowish ;  head  small, 
brownish-black.  As  it  grows  it  gradually  loses  its  rosy  hue  and 
turns  greenish.  When  full  grown  it  is  dull  green  above,  with  a 
yellowish  tinge  anteriorly.  The  hairs  are  very  short  and  thickly 
sprinkled  over  the  body,  each  arising  from  a  pale  yellowish,  slightly 
raised  dot ;  on  the  back  a  streak  of  dark  green  showing  through  the 
semi-transparent  skin  from  the  second  to  the  fourth  segments ;  a 
row  of  irregular  pinkish  patches  and  spots  on  the  back ;  second 
segment  constricted ;  a  wide  ridge  on  the  back  from  the  third  to  the 
tenth  segments,  behind  which  the  body  is  suddenly  flattened ;  under 
side  yellowish-green,  sparsely  covered  with  fine  brownish  hairs ;  feet 
and  pro-legs  greenish,  semi-transparent.  Head  small,  bilobed, 
shining  black,  with  a  streak  of  dull  white  across  the  front  above 
the  mandibles,  which  are  reddish-brown.  Length  0.70  inch.  Found 
in  May  on  Wild  Cherry,  Wild  Plum,  Oak,  and  Euptatorimn  coelesti- 
nium  the  next  February. 

In  its  younger  stages  the  larva  is  white,  and  so  near  the  color  of 
the  buds  on  which  it  feeds  that  it  is  difficult  to  distinguish.  It 
feeds  on  the  inner  part  of  the  bud,  cutting  away  the  surface  on  one 
side  and  making  a  hole  into  which  it  thrusts  its  head,  elongating 
its  neck  as  it  proceeds  until  it  has  devoured  the  whole  of  the  inside, 
leaving  only  the  shell.  On  the  eleventh  segment  are  two  little 
openings,  from  which  are  protruded,  at  the  will  of  the  caterpillar, 
two  little  transparent  hemispherical  vesicles  from  which  issue  a 
drop,  probably  a  sweet  fluid,  as  it  is  eagerly  watched  for  and 
swallowed  by  the  ants  in  much  the  same  manner  as  they  take  the 
lioney-dew  from  the  Aphides. 

The  pseudargiolus  and  violacea  are  the  different  broods  of  the 
same  species,  the  latter  being  the  spring  brood  and  the  former  the 
fall,  the  eggs  of  one  hatching  the  larvae  of  the  other. 
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Chrysophanus  thoe,  West. 

This  is  quite  a  rare  species.  The  egg  is  nearly  round,  flattened 
slightly  at  the  apex  and  at  the  base ;  of  a  greenish-white  color,  and 
thickly  indented.  At  the  apex  is  a  considerable  depression;  imme¬ 
diately  around  this  the  indentations  are  small,  growing  larger 
toward  the  base. 

The  larva  feeds  on  Prickly  Ash  and  Polygonum. 

Chrysophanus  Americana. 

The  larva  of  this  species  is  of  a  green  color,  and  feeds  on  Sorrel. 
There  are  three  broods  of  butterflies,  during  the  year.  The  chrysalis 
is  usually  suspended  under  a  stone.  The  eggs  are  laid  singly,  one 
on  a  leaf. 

Lycaena  scudderii,  Edw. 

\ 

This  larva,  which  measures  about  one-half  inch  in  length,  is  of  a 
dull  velvety  green  color,  thickly  sprinkled  with  very  minute  brown¬ 
ish  dots  and  fine  whitish  short  hairs ;  a  deeper  green  dorsal  stripe, 
with  paler  margin ;  on  the  sides  of  the  body  are  oblique  lines  of  a 
paler  shade,  and  below  the  stomata  a  cream-colored  stripe  extend¬ 
ing  from  the  anterior  part  of  the  third  segment ;  under  side  darker 
than  the  upper,  with  a  bluish  tinge  along  the  middle ;  feet  and  pro¬ 
legs  tipped  with  pale  brown.  Head  very  small,  shining  black,  and 
drawn  into  the  second  segment  when  at  rest. 

Found  on  the  upper  side  of  the  leaves  of  Lupinus  perennis,  during 
the  first  part  of  July;  the  butterfly  appearing  in  August. 

This  caterpillar  may  be  easily  found,  by  the  numerous  ants  seen 
running  up  and  down  on  the  stems  of  the  plant.  Probably,  as  is 
the  case  with  the  pseudargiolus ,  it  is  furnished  with  honey  tubes, 
from  which  the  ants  take  the  honey. 

Lycaena  pseudargiolus,  Bd-Lec. 

This  larva  is  green,  a  yellowish  tinge  on  the  back,  pubescent ;  an 
interrupted  dorsal  red  stripe ;  a  greenish  stripe  below  the  stomata, 
and  a  darker,  oblique  stripe  on  the  sides  of  each  segment.  Head 
black,  concealed  in  the  thorax  when  at  rest. 

Feeds  on  Cimifuga  racemosa  and  the  flowers  and  seed  vessels  of 
of  Actinomeris.  The  eggs  are  laid  singly,  on  the  still  undeveloped 
.flower,  in  September,  the  butterflies  appearing. 

Lycaena  comyntas,  Godt. 

The  following  description  is  taken,  chiefly,  from  the  notes  of  Mr. 
W.  H.  Edwards,  published  in  the  Canadian  Entomologist,  Yol.  VII, 
(1876),  p.  202. 

The  gentleman  states  that  larvae  hatched  from  eggs  deposited  on 
two  different  plants,  viz,  Red  Clover  and  Desmodium ,  in  July,  of 
those  hatched  on  the  Desmodium,  but  one  was  raised  to  maturity, 
and  on  the  clover,  ten.  The  former  was  green  through  all  of  its 
stages,  and  the  chrysalis  was  green;  the  latter  were  reddish,  and 
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the  chrysalis  sordid  white.  When  young,  they  were  very  minute. 
At  first,  those  on  the  clover  lived  on  the  tender  leaves,  each  one 
eating  out  two  or  three  parallel  furrows ;  as  they  became  larger, 
they  seemed  to  feed  exclusively  on  the  calyces  of  the  flowrets,  some¬ 
times  burrowing  into  the  head.  On  Desmodium,  as  no  flowers  were 
in  bloom,  they  fed  on  the  tender  leaves  and  immature  flower  buds. 

The  larva  from  Desmodium  was  of  an  emerald  green  color;  back 
rounded  and  sloping  to  last  segment,  which  is  much  flattened ;  each 
segment  rounded  dorsally ;  the  whole  upper  surface  covered  with 
fine  white  hairs  and  many  yellow  tuberculous  points  ;  along  the 
middle  of  the  dorsum  a  deep  green  stripe,  in  a  depression ;  at  base 
whitish  line,  edged  with  vinous  on  three  or  four  segments  after  the 
middle ;  underside  and  legs  pale  green ;  head  obovate,  shining 
black,  retractile.  The  chrysalis  is  placed  on  the  leaf  in  such  a 
manner,  and  is  so  near  the  color  of  the  larva,  that  it  can  scarcely 
be  distinguished  from  it. 

The  larva  from  clover  was  russet,  varying  towards  vinous,  inter¬ 
spersed  with  green.  The  butterflies  appeared  in  August. 

Feeds  also  on  Lespedeza  ccipitata  and  Phaseolus  perennis. 

Lyc^ena  neglecta,  Edw. 

This  larva  measures  .45  of  an  inch  in  length,  is  distinctly  annu- 
lated ;  of  a  dull  yellowish-green  color,  sprinkled  with  minute  dots 
from  which  proceed  tine  short  hairs ;  the  second  segment  is  of  a 
deeper  green,  with  a  blackish  band  on  its  posterior  edge ;  a  brown¬ 
ish  dorsal  line ;  a  greenish  band  on  the  posterior  edge  of  the  fifth 
and  eleventh  segments ;  a  greenish  oblique  dash  on  the  sides  of 
each  segment  from  the  fifth  to  the  eleventh ;  twelfth  and  thirteenth 
much  flattened ;  dorsal  crest  whitish.  Butterfly  found  from  May  to 
August. 

Ancyloxypha  numintor,  Feld. 

The  chrysalis  of  this  species  may  be  found  in  July;  it  is  rather 
long,  tapering  posteriorly;  an  obtusely  rounded  head,  reddish  ash 
colored,  minutely  sprinkled  with  brown  dots. 

Pamphila  phyljeus,  Dru. 

The  full-grown  larva  of  this  species  is  about  .7  of  an  inch  in 
length,  tapering  toward  each  extremity;  of  a  uniform  dull  green 
color,  thickly  covered  with  pale  points ;  anterior  part  of  second  seg- . 
ment  dark  brown.  The  chrysalis  is  somewhat  pubescent.  The  but¬ 
terflies  appear  in  July.  Feeds  on  grass. 

Pamphila  Delaware,  Edw. 

The  full-grown  larva  of  this  species  measures  1  inch  in  length, 
tapering  toward  each  extremity;  it  is  of  a  bluish-white  color;  the 
collar  black,  ending  in  a  black  dot  on  each  side;  body  thickly 
sprinkled  with  minute  black  tubercles ;  a  black  crescent  on  thir¬ 
teenth  and  anal  plate.  Head  white,  smooth,  oval,  slightly  bilobed, 
blackish  on  top  and  sides,  a  black  streak  down  the  middle  of  the 
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face  and  a  shorter  one  of  the  same  color  each  side  of  it.  Feeds  on 
Enanthus  alopecuroides,  in  a  leaf  of  which  it  wraps  itself.  The 
chrysalis  is  narrow,  greenisli-white,  black  at  head  and  last  segment. 
The  butterflies  appear  in  August. 


Pamphila  sassacus,  Scudd. 

This  larva  is  green,  head  brown.  Feeds  on  scrub-grass.  The  P. 
peckius,  Kirby,  also  feeds  on  grass. 


Pamphila  mystic,  Edw. 

The  young  larva  measures  '.10  of  an  inch  in  length ;  it  is  of  a 
yellowish- white  color,  more  brownish  posteriorly ;  head  black,  much 
larger  than  the  second  segment ;  in  the  full-grown  the  body  is  of  a 
semi-transparent  brownish-green,  covered  with  minute  whitish  hairs, 
and  sprinkled  with  dark  colored  dots ;  second  segment  with  a  whitish 
band  across  the  top,  the  terminal  segments  paler  than  the  rest  of 
the  body.  Head  dull  reddish-brown,  edged  with  black  posteriorly; 
feet  whitish,  under  surface  paler  than  upper.  Feeds  on  grass. 


Atrytone  hobomok. 

The  young  larva  of  this  species  measures  about  .10  of  an  inch  in 
length;  it  feeds  on  grass  on  the  inside  of  the  leaves  near  the  joints, 
drawing  portions  of  them  together  with  silk  threads ;  when  placed 
on  a  strong  ribbed  blade,  the  edge  of  which  it  cannot  bend,  it  spins 
a  few  threads  from  rib  to  rib,  behind  which  it  remains. 


Nisoniades  lucilius,  Lintner. 

The  young  larva  is  about  .30  of  an  inch  long,  of  a  yellowish- 
green  color,  translucent,  allowing  the  internal  organs  to  be  seen; 
a  blue-green  vascular  line ;  body  covered  with  numerous  white  spots 
and  downy  hairs;  when  full  grown  it  measures  .8  of  an  inch  in 
length ;  two  brown  spots  on  the  head ;  thoracic  feet  tipped  with 
fuscous ;  pro-legs  green.  Chrysalis  brown,  somewhat  transparent, 
growing  less  so,  though  never  completely  opaque. 

It  is  two-brooded,  possibly  three.  Butterflies  found  from  May  to 
September. 

Feeds  on  Aquilegia  canadensis. 


Nisoniades  juvenalis,  F&b. 

But  little  is  known  of  the  larva  of  this  species;  it  is  of  a  green 
color,  with  pale  stripes.  Head  brown,  heart-shaped.  Chrysalis 
green,  covered  by  a  cocoon  of  leaves  and  threads.  Feeds  on 
Glycine,  Lathyrus,  Wild  Indigo,  and  various  Oaks. 
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Pholisora  catullus,  Cram. 

The  larva  of  this  species  is  green ;  head  black.  Feeds  on  Moun¬ 
tain  Mint  ( Monarda ). 

Eudamus  tityrus,  Fab.  Tityrus  Skipper. 

Eggs  laid  singly  on  leaves  of  Locust  tree  ( Robinia  pseudacacia)  and 
Yield  Locust  (Robinia  viscosa). 

The  caterpillars  hatch  in  July;  when  quite  small  they  conceal 
themselves  under  a  fold  of  the  edge  of  a  leaf,  which  is  bent  over 
their  bodies  and  secured  by  means  of  a  silken  thread ;  when  older 
and  larger  they  take  more  than  one  leaf,  drawing  several  together ; 
the  full-grown  are  two  inches  in  length,  of  a  pale  green  color, 
banded  with  darker  green ;  neck  red ;  head  large,  covered  with 
minute  tubercles  slightly  bilobed,  of  a  dull  red  color;  on  each  side 
of  the  lower  part  a  large  yellow  spot.  They  live  singly,  and  gener¬ 
ally  leave  the  tree  on  which  they  have  fed  and  seek  dry  leaves  or 
stubble,  under  which  they  weave  a  web  and  there  undergo  their 
transformations . 

Eudamus  bathyllus,  Smith.  Bathyllus  Skipper. 

The  larva  of  this  species  is  very  similar  to  that  of  the  Tityrus 
Skipper,  and  feeds  on  Glycine ,  Hedysarum  and  Wild  Bean  ( Desmodium 
dillenii).  The  butterflies  are  found  in  May  and  June. 


SPHINGIDiE — Hawk  Moths 


By  Mr.  John  Marten. 

The  larvae  of  this  family  are  mostly  of  large  size,  and  usually  of 
bright  colors.  All  have  sixteen  legs,  and  generally  there  is  on  the 
next  to  the  last  segment  a  prominent  acute  horn;  this  is  wanting 
in  some  species,  but  is  then  replaced  by  a  tubercle. 

When  at  rest  they  generally  have  the  front  part  of  the  body 
raised  up.  They  are  cylindrical  in  form,  and  smooth  or  nearly  so, 
not  being  thickly  covered  with  hairs,  as  some  caterpillars. 

Many  are  marked  with  several  (usually  six  or  seven)  oblique  pale 
stripes  on  the  sides.  The  term  “oblique  bands,”  when  used  in  this 
group,  applies  to  these;  the  word  “horn”  applies  to  the  horn  on  the 
eleventh,  or  next  to  the  last,  segment. 

These  larvae  subsist  on  leaves,  and  are  solitary — that  is,  not  living 
in  armies  or  families. 


Sesia  diffinis,  Boisd. 

Bright  blue  above,  with  the  sides  green  and  the  under  part  dark 
colored.  On  the  top  of  the  first  segment  there  is  a  transverse  gold 
ridge,  and  on  each  side  of  all  the  segments  except  the  second  and 
third,  there  is  a  black  dot.  The  horn  is  black  and  sharp.  Head, 
light  blue.  Length,  one  inch  and  five-eighths.  Found  in  June, 
feeding  on  the  Bush  Honeysuckle  and  the  Fever-wort  (Fr ostium  per - 
foliatum) . 

They  spin  cocoons  under  leaves,  and  appear  as  perfect  moths  in 

July. 

Sesia  thysbe. 

The  larva  of  this  species  tapers  toward  the  front,  and  is  of  a 
yellowish-green  color,  with  deep  green  punctures.  There  is  an  inter¬ 
rupted  vinous  red  dorsal  ray,  and  obsolete  lateral  lines  of  pale  green. 
Stomata  white,  and  each  with  a  second  white  point  is  placed  on  a 
vinous  red  spot.  The  horn  is  straight,  rather  short,  ferruginous. 
Feet  and  color  of  head,  ferruginous. 

Found  in  June  and  August.  It  feeds  on  the  Snowherry  (Symphori- 
carpus)  and  different  species  of  Hawthorn  ( Cratcegus ). 
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Thyreus  abbottii,  Fabr. 


Fig.  17.— Thyreus  abbottii.  Moth  and  larva. 


General  color,  reddish-brown.  Its  markings  are  variable,  being 
sometimes  marked  with  numerous  light  green  patches,  and  at  others 
with  pale  reddish-brown,  with  transverse  striae  and  a  dorsal  line  of 
darker  brown ;  also,  a  dark  line  along  the  side.  No  caudal  horn, 
but  instead  thereof  a  polished  tubercle.  It  feeds  on  the  Grape-vine 
and  the  Yirginia-creeper  ( Ampelopsis  quinquefolia) . 

Deilephila  lineata,  Fabr. 


Fig.  18.— Deilephila  lineata.  Larva. 

Color  usually  yellowish-green,  with  a  subdorsal  row  of  elliptical 
crimson  spots,  bordered  below  by  a  pale  yellow  line  and  surrounded 
with  black.  Another  form  of  the  larva  is  black,  with  a  yellow  dorsal 
line  and  a  series  of  pale  yellow  spots  and  darker  dots  in  the  sub¬ 
dorsal  region. 

The  stomata  are  yellow,  black,  or  red  surrounded  with  black.  Caudal 
horn  present.  Length,  when  full-grown,  three  inches.  Feeds  usually 
on  the  common  purslane,  but  has  been  found  on  apple,  grape,  water¬ 
melon  and  turnip  leaves  ;  also,  on  buckwheat. 

The  moth  has  dark  olive-green  fore-wings,  and  expands  over  four 
inches. 
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Philampelus  pandorus,  Hubn. 


Fig.  19.— Philampelus  pandorus.  Larva. 


The  body  is  pinkish  on  the 
back,  with  the  sides  of  a  darker 
shade.  On  segments  six  to  ten, 
inclusive,  are  cream-yellow 
spots,  with  a  pale  longitudinal 
line  above  them.  The  yellow 
spots  are  surrounded  with 
black.  On  segments  two  to  six, 
inclusive,  are  numerous  small 
black  dots,  while  each  of  the 
following  five  segments  have 
only  two.  Head  and  first 
joint,  dull  reddish-brown.  The 
young  larva  is  green  with  a 
pinkish  tinge,  and  has  a  long 
recurved  horn,  which,  in  the 
mature  larva,  is  replaced  by 
a  tubercle.  Length,  nearly 
four  inches. 

Feeds  on  the  leaves  of  the 
grape-vine  and  the  Virginia- 
creeper  ( Ampelopsis  quinque- 
jolia ) . 


Philampelus  achemon,  Dru. 


a  oo 

Fig.  20.— Philampelus  achemon. 
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The  full  grown  larva  is  usually  found  during  the  latter  part  of 
August  and  fore  part  of  September.  It  measures  about  3J  inches 
when  crawling,  which  operation  is  effected  by  a  series  of  sudden 
jerks.  The  third  segment  is  the  largest,  the  second  but  half  its 
size,  and  the  first  still  smaller,  and  when  at  rest  the  two  last  men¬ 
tioned  segments  are  partly  withdrawn  into  the  third,  as  shown  in 
the  figure.  The  young  larva  is  green,  with  a  long  slender  reddish 
horn  rising  from  the  eleventh  segment  and  curving  over  the  back, 
and  though  I  have  found  full  grown  specimens  that  were  equally 
as  green  as  the  younger  ones,  they  more  generally  assume  a  pale 
straw  or  reddish-brown  color,  and  the  long  recurved  horn  is  invari¬ 
ably  replaced  by  a  highly  polished  lenticular  tubercle.  A  line  of 
dull  brown,  deep  and  distinct  on  the  anterior  and  indistinct  on  the 
posterior  part  of  each  segment,  runs  along  the  back,  and  another 
of  the  some  color,  continuous,  and  with  its  upper  edge  fading  grad¬ 
ually,  extended  along  each  side.  The  six  scalloped  spots  are  cream- 
colored,  the  head,  thoracic  segments  and  breathing  holes  inclined  to 
flesh-color,  and  the  pro-legs  and  caudal  plate  were  deep-brown. 

The  worm  is  covered  with  minute  spots,  which  are  dark  on  the 
back  but  light  and  amulated  on  the  sides,  while  there  are  from  six 
to  eight  transverse  wrinkles  on  all  but  the  thoracic  and  caudal 
segments.  (Riley.)  A  magnificent  larva  found  generally  over  the 
entire  West,  but  never  abundant,  and  hence  never  very  injurious. 

Feeds  on  leaves  of  Grape  vine  and  American  Ivy. 

Ceratomia  amyntor,  Hub. 

The  body  is  pale  green  and  strongly  shagreened.  It  has  six  or 
seven  oblique  whitish  bands  on  each  side,  the  first  and  last  of  which 
are  longer  than  the  others.  On  the  second  and  third  segments  there 
are  four  short,  obtuse  horns,  which  are  also  notched.  The  caudal 
horn  is  whitish -green,  of  medium  length  and  slightly  curved.  The 
stomata  are  black,  surrounded  with  yellow  and  crossed  by  a  yellow 
line.  Length  about  3^  inches.  It  is  found  in  May  and  June. 

Feeds  on  the  American  Elm  ( Ulmas  americana).  The  larva  enters 
the  ground  to  transform. 

Daremma  brontes,  Boisd. 

The  larva  is  pale  green,  marked  with  seven  oblique  bands  on  each 
side,  which  are  whitish,  shaded  with  deep  green.  Head  green, 
marked  with  two  narrow  reddish  lines.  Horn  green,  tinged  with 
rosaceous,  rather  large  and  slightly  arcuate. 

Feeds  on  various  species  of  Ash  ( Fraxinus ).,  especially  on  F. 
americana ,  F.  simplicifolia,  and  F.  platycarpus. 
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Diludia  jasmine  arum,  Grote  and  Robinson. 

Green,  shagreened ;  with  traces  of  white  on  the  back,  and  marked 
with  six  distinct  oblique  white  bands  on  each  side..  Sometimes 
there  is,  near  the  base  of  the  horn,  a  seventh  band,  which  is  slightly 
rosaceous.  Head  and  pro-legs  green;  true  legs  brownish.  Stomata 
white,  encircled  with  black. 

Feeds  on  various  species  of  Ash  (Fraxinus.) 

Ch.erocampa  pampinatrix,  Sm.  and  Abb. 

The  worm  when  first 
hatched  is  pale  green, 
when  full  grown  it  presents 
the  appearance  in  the  fig¬ 
ure  ;  the  horn  on  the  pos¬ 
terior  segment  curved  and 
and  pointed.  It  is  then 
pea-green,  wrinkled  trans¬ 
versely  and  covered  with 
numerous  pale  yellow  dots. 
An  oblique  cream-colored 
lateral  band,  bordered  be¬ 
low"  with  darker  green,  con¬ 
nects  with  a  cream-colored 
sub-dorsal  line  bordered 
above  with  darker  green, 
which  extends  from  the 
Fig.  21.— Chserocampa  pampinatrix.  •  head  to  the  horn.  There 

are  five  or  six  yellowish  triangular  spots  along  the  back,  each  con¬ 
taining  a  smaller  lilac  spot.  (Riley.) 

Feeds  on  the  leaves  of  the  Grape  vine. 

It  forms  a  loose  brownish  silken  cocoon  among  the  rubbish  on 
the  ground. 

Macrosila  Carolina,  Linn.  The  Tobacco-wrorm. 

The  general  color  of  this  worm  is  dark  green,  and  the  body  is 
wrinkled  transversely ;  it  is  paler  on  the  back  and  marked  on  the 
sides  with  oblique  white  stripes  and  whitish  dots.  The  stripes  are 
edged  above  with  bluish  and  short  transverse  black  bands.  Stig¬ 
mata  black  with  a  yellow  point  above  ad  below,  except  the  first 
and  last,  which  are  orange-yellow  with  a  black  central  point ;  all 
are  edged  with  blue.  The  terminal  horn  is  tipped  with  rust  color. 
When  full  grown  it  is  from  three  to  five  inches  long,  and  descends 
into  the  ground  where  it  changes  into  a  mahogany-brown  chrysalis, 
two  inches  and  a  quarter  in  length,  with  a  tongue  case  three-quar¬ 
ters  of  an  inch  long,  standing  out  on  one  side  like  the  handle  of  a 
pitcher.  The  early  brood  of  these  worms  that  transform  into  chysa- 
lides  in  July,  come  out  as  moths  in  a  little  more  than  three  weeks, 
but  the  late  ones  pass  the  winter  in  the  chrysalis  state. 
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Macrosila  5-maculata,  Harr.  The  Tomato-worm. 

The  caterpillar  is  much  like  the  preceding,  from  which  it  is  not 
easily  distinguished.  Green,  from  three  to  five  inches  long,  with 
oblique  yellow  stripes  on  the  sides  of  the  body.  Feeds  on  the 
same  class  of  plants  as  the  preceding,  such  as  tomatoes,  potatoes, 
tobacco,  etc.  Transformations  and  chrysalis  as  the  preceding. 

Macrosila  cingulata,  Clem. 

The  larva  of  this  species  is  pea-green,  with  the  back  pale  or  yel¬ 
lowish.  The  head  is  marked  on  each  side  with  brown.  Two  brown 
chain-like  stripes  run  along  the  back,  meeting  at  the  caudal  horn. 
Seven  oblique  brown  stripes  on  each  side,  bordered  below  with 
cream-color. 

Stomata  surrounded  by  an  oval  brown  spot,  bordered  with  cream- 
color,  and  united  before  the  oblique  bands.  Legs,  tips  of  pro-legs, 
and  horn  brown,  anal  triangle  bordered  with  yellow. 

Found  in  August.  Feeds  on  the  Morning-glory. 

Sphinx  drupiferarum,  Sm  and  Abb. 

This  larva  can  scarcely  be  distinguished  from  the  European  lig- 
ustri.  The  horn  differs  from  that  of  ligustri  in  being  black  above 
and  violet  below. 

‘‘The  larva  of  ligustri  is  described  as  follows:  Color,  lively  green. 
On  each  side  are  seven  oblique  bands  which  are  violet  anteriorly, 
and  white  posteriorly.  The  horn  is  long,  arcuate,  shining  black 
above  and  yellow  beneath.  The  stomata  are  of  a  yellow  orange 
color.”  (Guenee). 

It  is  found  on  different  species  of  Plum  ( Primus )  and  the  Hack- 
berry  ( Celtis  occidentalis) . 

Sphinx  catalp^e,  LeConte. 

The  larva  of  this  species  is  very  singular ;  it  does  not  agree 
exactly  with  those  of  the  tribe  in  which  it  is  placed.  The  back  is 
principally  of  a  deep  violet-black,  and  has  four  partial  rings  on 
each  segment,  and  two  white  dashes  so  disposed  as  to  unite  them¬ 
selves  and  form  bands.  On  the  border  of  each  side  there  is  a 
series  of  black  points,  immediately  below  which  is  a  white  ray, 
marked  with  white  dots  or  points. 

The  lower  borders  of  the  sides  are  often  yellow,  as  is  the  venter. 
Stomata  black,  head  black,  with  two  white  lines.  Horn  cylindrical, 
straight  and  black,  arising  from  a  white  patch. 

Feeds  on  Catalpa  leaves.  . 

Sphinx  kalmle,  Sm  and  Abb. 

This  larva  is  sometimes  a  bright  clear  green,  and  sometimes  a 
yellowish  green.  It  has  on  each  side  seven  oblique  yellow  bands 
which  are  bordered  above  with  obscure  green.  Stomata  orange  color. 
Horn  bluish,  arcuate. 

It  feeds  on  the  Laurel  (. Kalmia ),  and  the  Virginia  fringe-tree  ( Chi - 
onanthus) . 
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Sphinx  chersis,  Grote  and  Robinson. 

General  color  pea-green,  with  a  bluish  head  marked  by  two  pale 
bands.  There  are  seven  bright  yellow  oblique  bands  on  each  side, 
edged  above  with  blue.  The  seventh  line  is  continued  on  the 
eleventh  segment  to  the  base  of  the  horn.  The  horn  is  of  medium 
size,  curved  downward  at  the  tip,  of  a  pale  blue  color,  marked  with 
blue  points  above.  Anal  plate  triangular,  raised  and  dotted  with 
elevated  black  points.  True  legs  bluish ;  black  at  the  tips ;  pro-legs 
green  with  blackish  tips. 

Stomata,  orange  colored.  Length,  two  to  three  inches.  Food 
plant,  the  Lilac  (. Syringa  vulgaris). 

Sphinx  coniferarum,  Sm.  and  Abb. 

Dr.  Fitch  describes  this  larva  as  “eating  the  leaves  of  pine  and 
other  evergreens ;  a  large  cylindrical  worm  checkered  with  brown 
and  white  spots ;  with  a  whitish  line  along  the  middle  of  the  back, 
and  a  short  horn  on  its  hind  part.” 

According  to  the  figures  of  Smith  and  Abbott,  and  the  statement 
of  Guenee,  it  is  without  the  horn  on  the  eleventh  segment. 

Ordinarily  it  is  of  a  bright  green,  with  a  white  dorsal  stripe 
bordered  with  rosaceous ;  along  the  lower  border  of  the  side  there 
is  a  yellow  stripe,  between  which  and  the  dorsal  band  there  is 
another  yellow  stripe.  Head  yellow,  with  dark  rays.  Stomata  en¬ 
circled  with  black. 

In  the  work  of  Smith  it  is  described  as  having  the  same  form 
but  grayish  in  color,  with  two  lateral  bands  almost  white  alter¬ 
nating  with  black. 

It  is  found  on  Pinus  palustris  and  probably  on  other  species  of 
pines. 

Sphinx  harrisii,  Clem. 

The  larva  is  green,  furnished  with  a  dorsal  ray  of  reddish-brown 
which  is  slightly  arrested  posteriorly.  There  is,  on  each  side,  a 
yellow  stripe  and  a  substigmatal  white  stripe.  The  thoracic  feet 
are  rosaceous,  and  there  is  a  ventral  stripe  of  the  same  color.  It  is 
found  in  September  feeding  on  the  White  Pine  ( Pinus  strobus). 

Sphinx  pineum,  Lintner. 

The  larva  of  this  species  is  similar  to  that  of  S.  harrisii ,  and 
feeds  on  the  leaves  of  the  same  tree  ( Pinus  strobus). 

Lethia  gcrdius,  Hubn. 

Very  similar  to  S.  drupiferarum.  It  feeds  on  the  leaves  of  the 

Apple. 
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iEGERIME. 


By  Mr.  John  Marten. 

This  family  contains  the  slender-bodied  clear-winged  moths 
known  as  iEgerians.  The  larvae,  although  true  caterpillars,  have  a 
somewhat  grub-like  appearance ;  usually  dull  white,  more  or  less 
tinged  or  varied  with  pale  brown  or  pale  dull  yellow.  The  body  is 
smooth  or  slightly  downy,  without  spines  or  horn  on  the  next  to 
the  last  segment.  They  have  sixteen  feet,  the  abdominal  pro-legs 
being  usnally  very  short  and  almost  obsolete  in  some  species  (as 
AE.  curcubitce ) ;  the  body  flattened  beneath,  broadest  in  the  middle 
and  tapering  slightly  toward  the  head,  but  more  rapidly  toward  the 
posterior  extremity.  They  are  mostly  under  medium  size,  and  are 
true  borers,  living  in  the  interior  or  in  the  bark  of  trees  and 
shrubs ;  a  few  species  residing  in  the  stalks  or  roots  of  herbaceous 
plants. 

They  usually  form  a  rude  oval  cocoon  of  their  borings,  in  which 
to  undergo  their  transformations.  The  pupae  are  brown,  with  trans¬ 
verse  rows  of  short  teeth  on  the  abdominal  rings. 


Synopsis  of  the  Species. 


A. 


AA. 


Boring  in  trees,  shrubs  and  vines. 
a.  Boring  in  trees. 

1  Balm  of  Gilead . 

2  Cottonwood  . 

3  Maple,  soft . 

4  Peach  and  Plum  roots . 

5  Pear  (under  the  bark) . 

6  Plum  (under  the  bark) . 

7.  Willows . 

aa .  Boring  in  shrubs. 

1  Blackberry  and  Baspberry 

2  Currant  and  Gooseberry . 

3  Currant,  wild  black . 

4  Lilac . 

aaa.  Boring  in  vines. 

1  Grape-vine  roots . 

In  the  stems  or  roots  of  herbs. 

1  Pumpkin  and  Squash  vines... 


JE.  tililce. 

“  asilipennis. 

“  acerni. 

“  exitiosa. 
pyri. 

“  pictipes. 

“  anthracipennis. 


“  rubi. 

“  tipuliformis. 
“  caudata. 

“  syringce. 

“  polistiformis. 

“  cucurbitce. 
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2Egeria  exitiosa,  Say.  The  Peach-tree  Borer. 

The  larva  is  of  a  pale  yellow  color,  with  the  second  segment  pale 
yellowish-brown.  The  head  is  of  a  reddish  color,  with  black  maik- 
ings,  divided  into  two  lobes  by  a  depressed  line.  On  each  segment 
there  are  a  few  wart-like  spots,  from  which  arise  short  brownish  or 
reddish  hairs.  The  stomata  are  small,  roundish,  and  of  a  dull 
reddish  color.  The  true  legs  are  tipped  with  black;  the  pro-legs 
are  yellow,  with  black  dots.  The  last  two  segments  shut  into  each 
other  like  joints  of  a  telescope.  Length,  over  half  an  inch;  nearly 

a  quarter  of  an  inch  in  diameter.  , 

The  larva  works  downward  beneath  the  surface  ot  the  ground, 
destroying  the  bark  and  sap-wood  of  the  Peach  and  Plum  tiees. 

It  appears  as  a  moth  from  June  to  October. 

^Egeria  cucurbits,  Harris.  The  Squash-vine  Borer. 

Soft,  fleshy,  whitish,  and  tapering  toward  each  extremity.  Head 
small ;  color  variable  from  pale  to  brown,  with  a  black  V  mark 
on  the  face,  retractile.  The  legs  are  short  and  the  pro-legs  aie 
wanting,  hut  are  replaced  by  a  double  row  of  hooks  beneath  each 
segment.  A  brown,  horny  shield  on  the  first  segment  back  of  the 
head.  There  is,  on  the  lower  edge  of  the  abdomen,  a  row  of 
orange-tinted  tubercles,  and  the  last  segment  is  tipped  with  brown 
or  black.  Length,  from  one  to  one  and  a  quarter  inches 

Bores  into  the  stalk  of  the  Squash  and  Pumpkin,  and  kills  the 
vine  by  devouring  the  interior. 

It  forms  a  cocoon  in  the  earth,  of  a  gummy  substance,  covered 
with  rubbish. 

^Egeria  tipuliformis.  The  Currant-borer. 

The  larva  is  a  whitish  grub,  with  brown  head  and  legs. 

It  burrows  lengthwise  in  the  stems  of  the  currant,  being  found 
principally  in  the  red  currant,  though  the  black  currant  and  the 
gooseberry  are  attacked. 

The  moth  appears  in  June. 

iEGERiA  pyri,  Harris.  The  Pear-tree  borer. 

The  larva  burrows  under  the  bark  of  the  Pear  tree,  and  has 

habits  similar  to  JE.  exitiosa.  .  , 

The  moth  has  transparent  wings,  marked  and  fringed  with  purplish 
black,  and  with  a  dark  coppery-tinted  band  across  the  tips.  It  has 
a  fan-like  brush  at  the  tip  of  the  abdomen,  and  a  yellow  band  across 
the  middle. 
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aEgeria  acerni.  Clem.  The  Maple  iEgerian. 


The  larva  is  whitish,  of  uniform  size  to 
the  eleventh  segment,  from  which  it  tapers 
suddenly  to  the  tip.  It  is  sometimes  dusky 
on  the  thoracic  and  last  joints  of  the  ab¬ 
domen  ;  transversely  wrinkled,  and  has  a 
deeply  depressed  line  along  the  back,  and 
a  longitudinal  wrinkle  below  the  stigmatal 
line.  Head  small,  reddish  yellow  ;  cervical 
shield  not  well  defined.  Stomata  brown, 
the  last  pair  being  largest. 

It  bores  under  the  bark  of  the  soft  Ma¬ 
ples,  above  ground,  and  feeds  on  the  inner 
bark  and  soft  sap-wood. 


^Egeria  rubi,  Eiley.  The  Easpberry  Eoot-borer. 

The  larva  is  pale  yellow,  with  eight  shining  piliferous  spots  on 
each  segment.  Head  dark  brown,  with  a  few  scattered  white  hairs. 
The  cervical  shield  pale  brown,  horny.  The  true  legs  are  tinged 
with  brown;  pro-legs  with  dark  hooklets ;  length,  .9  to  1.10  inches. 

It  burrows  in  the  stems  of  raspberries  and  blackberries,  entering 
about  four  inches  above  the  ground,  and  burrowing  into  the  roots 
where  it  winters.  The  next  season  it  emerges  about  four  inches 
above  the  ground  from  a  different  stem  than  the  one  it  entered. 

HIgeria  polistiformis,  Harris.  The  Grape-root  Borer. 

The  larva  of  this  species  is  very  similar  to  that  of  the  Peach- 
borer  {jE.  exitiosa),  but  is  a  little  larger.  It  works  farther  beneath 
the  surface  of  the  ground,  and,  like  it,  only  in  the  bark  and  sap- 
wood  ;  length,  when  fully  grown,  from  one  inch  to  one  and  three- 
quarters  inches. 

It  burrows  in  the  roots  of  the  grape-vine. 

It  forms  a  cocoon  of  a  gummy  silk,  covered  with  particles  of  wood 
or  dirt,  within  or  adjacent  to  the  root. 

% 

iEGERiA  caudata,  Harris. 

The  larva  of  this  species  lives  in  the  stems  of  our  Wild  Black 
Currant  ( Ribes  Jioridum). 
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^Egeria  syring®,  Harris.  The  Lilac  Borer. 

Larva — length,  0.87  of  an  inch;  body  flattened,  and  somewhat 
margined  at  the  sides,  fusiform  in  outline ;  head  small,  triangular, 
reddish  brown ;  first  segment  pale  yellowish,  brown  above ,  other 
segments  with  a  cellular  dark  brown  spot  on  each  side,  leaving  a 
pale  median  line.  The  lateral  margin  of  each  segment  (each  side) 
is  furnished  with  a  spine,  which  points  laterly,  and  has  a  triangular 
base,  but  acute  points ;  beneath,  pale  yellowish  white ;  six  thoracic 
feet.  Width  at  widest  part,  over  one-third  the  length. 

It  bores  through  both  sap  and  heartwood  of  the  Lilac  (Hyrmga  vul¬ 
garis)  . 

jEgeria  pictipes,  G.  and  R. 

The  larva  of  this  species  is  pale  yellow,  with  the  first  thoracic 
segment  brownish,  with  darker  edges ;  head  reddish  brown,  with  a 
few  scattered  hairs.  There  is  a  lateral  row  of  brown  dots  on  each 
side,  each  dot  giving  rise  to  a  whitish  hair ;  also  a  row  of  two  or 
three  hairs  across  the  back,  on  each  segment.  Length,  .7  or  an 

inch. 

Burrows  in  the  trunk  of  the  Plum  tree,  in  the  baik  and  sap 

^°Pupa  .68  of  an  inch  in  length;  shining  brownish  yellow.  The  co¬ 
coon  is  formed  of  particles  of  wood,  cemented  togethei  with  silk 

and  gum. 

.ZEgeria  asilipennis,  Boisd. 

The  larva  is  found  in  the  trunk  of  the  Cottonwood  (Populus  moni- 
lifera) . 

ZEgeria  anthracipennis,  Boisd. 

The  larva  lives  in  the  Willow  ( Salix ). 


ZEgeria  tillze,  Harris. 

The  larva  lives  in  the  Balm-of-Gilead  ( Populus  candicans). 
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ZYGiENIDZE. 


The  larvae  of  this  family  are  sixteen-footed,  usually  greenish,  and 
are  short  and  cylindrical,  the  body  being  obtuse  at  each  end. 

According  to  Dr.  Packard:  “The  head  is  very  small,  and  when 
at  rest  is  partially  drawn  into  the  prothoracic  ring.  The  segments 
are  short  and  convex,  with  transverse  rows  of  unequal  tubercles, 
which  give  rise  to  thin  fascicles  of  very  short  and  evenly-cut  hairs, 
which  are  often  nearly  absent.  They  are  either  naked,  as  in 
Alypia,  Eudryas  and  Castnia,  or,  as  in  the  lower  moth-like  species, 
hairy,  like  those  of  the  Lithosians  and  Arctians,  in  the  next 
family.  Before  transforming,  they  usually  spin  a  dense  silken 
cocoon,  though  Eudryas  and  Castnia  make  none  at  all,  and 
Ctnucha  a  slight  one  of  hairs.  The  pupa  of  Zygaena,  especially,  is 
intermediate  m  form,  between  that  of  rEgeria  and  Arctia,  being 
much  stouter  than  the  first,  and  somewhat  less  so  than  the  last.” 

They  pass  the  winter  only  in  the  pupa  state. 

Alypia  octomaculata,  Fabr. 


This  larva,  when  full  grown,  is  marked 
with  white  and  black  transverse  lines, 
there  being  about  eight  of  each  color 
on  each  segment.  The  contrasted  white 
and  black  lines  give  the  larva  a  bluish 
color.  The  middle  of  each  segment  is 
banded  with  orange  transversely,  which 
is  faint  on  segments  two  and  three, 
and  conspicuous  on  four  and  eleven. 
The  orange  bands  on  the  middle  seg¬ 
ments  have  each  eight  black  conical 
elevated  spots,  from  each  of  which  arises 
a  white  hair.  The  head  and  shield  on 
the  first  segment  are  of  a  shining  or¬ 
ange  red,  dotted  with  black.  The  venter  is  black,  variegated  with 
bluish-white.  The  orange  bands  extend  across  the  legless  segments 
on  the  venter.  The  legs  are  black,  and  the  false  legs  have  two 
black  spots  on  an  orange  ground  at  their  outer  base.  A  lateral 
white  line,  obsolete  on  the  thoracic  segments,  runs  along  just  below 
the  spiracles ;  it  is  interrupted  by  the  orange  bands,  and  is  plainest 
on  segments  10  and  11;  length,  1J  inches.  Feeds  on  the  leaves  of 
the  Grape-vine. 

The  cocoon  is  formed  without  silk,  on  or  below  the  surface  of  the 
ground. 


Fig.  23.— Al.  Octomaculata. 


Ill 
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Fig.  24.— Psychom  epimenis. 


PSYCHOMORPHA  EPIMENIS.  Drury. 

Ground  color  of  larva  white,  banded 
transversely  with  four  black  stripes 
on  each  segment.  The  contrast  of 
the  black  and  white  gives  it  a  bluish 
appearance.  The  third  and  fourth 
stripes  are  usually  farther  apart  than 
the  other  two,  diverging  on  the  sides 
to  admit  of  two  or  more  dark  dots,  placed  one  below  the  other. 
The  eleventh  segment  has  an  elevation  or  hump,  which,  with  the 
conical  shield,  anal  plate,  venter  and  legs,  is  dull,  pale  orange;  all 
are  marked  with  black  spots,  and  the  true  legs  are  tipped  with 
black ;  head,  reddish  yellow,  inclined  to  orange,  with  eight  principal 
and  other  minor  black  spots ;  venter  pale,  mottled  with  dark,  and 
rows  of  spots  on  the  leg  joints.  The  stomata  are  round  and  quite 
small.  Average  length  about  one  inch. 

Feeds  on  the  Grape-vine  and  Trumpet-creeper  (. Bignonia  raclicans). 
Chrysalis  reddish-brown,  .37  of  an  inch  long,  rough  ;  apex  truncated 
with  a  large  ear-like  projection  from  each  upper  and  outer  edge. 

Eudryas  grata,  Fabr. 

According  to  Riley,  the  ground 
color  of  the  larva  is  more  or  less 
bluish.  Six  irregular  transverse 
bands  to  each  joint,  and  about 
eighteen  piliferous  spots,  six  above 
and  six  each  side,  substigmatal ; 
several  additional  black  specks,  the 
two  middle  stripes  farthest  apart, 
Fig.  25.— Eudryas  grata.  Larva  eggs  and  and  the  Space  between  them 
sections.  orange.  Head  yellow,  with  nine 

black  piliferous  spots  to  each  cheek;  the  upper  one  is  accompanied 
by  one  or  two  black  specks;  also  six  such  spots  in  pairs  around 
the  epistomal  suture;  there  are  also  two  on  labrum,  two  on  men- 
tum,  two  on  cardinal  piece  of  maxillae,  and  several  on  the  legs. 
The  stripes  varying  much  in  thickness,  and  the  spots  in  size  and 
conspicuity.  The  orange  frequently  quite  deep,  inclining  to  fulvous. 
The  hairs  from  some  of  the  spots  quite  obsolete,  and  not  generally 
longer  than  the  orange  bands.  When  young,  the  color  is  pale 
yellowish-green,  with  no  black  bands  and  no  spots  on  the  head. 
Length,  1.5  inches. 

Eudryas  unio,  Hubn. 

The  larva  is  similar  to  the  above,  and,  according  to  Riley,  the 
two  species  cannot,  with  certainty,  be  distinguished  unless  it  be  by 
the  smaller  size,  the  lesser  prominence  of  the  hump,  and  greater 
paleness  medio-ventrally  in  unio. 

Mr.  Lintner  makes  a  list  of  differences  from  which  the  following 
is  taken— two  unios ,  six  grata: 

The  unio  larva  alcoholic  specimens  average  1.05  inches  in  length ; 
the  grata  1.29.  Unio  is  the  more  heavily  marked  with  black,  both 
in  its  bands  and  dots.  In  none  of  the  examples  of  grata  are  the 
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black  bands  broader  than  one-half  the  width  of  the  intervening 
ones,  while  in  the  unio  their  average  width  is  double  that  of  the 
■white.  The  spots  on  the  caudal  hump  in  grata  are  isolated,  while 
in  unio  those  in  each  row  are  connected  by  the  black  band  to  which 
they  are  united.  The  feature  which  should  serve  better  than  any 
other  to  distinguish  the  unio  is  the  blackish  coloring  above  the  pro¬ 
legs  and  continued  on  the  two  following  segments,  the  three  pili¬ 
ferous  spots  above  the  pro-legs  being  connected  with  it. 

It  feeds  on  Epilobium  coloratura,  and,  according  to  Dr.  Fitch,  on 
the  Grape-vine.  They  bore  into  decayed  wood  or  other  soft .  sub¬ 
stances  to  transform. 

AcOLOITHUS  AMERICANA,  Boisd. 

Larva  tapering  toward  each  end ;  sulphur-yellow,  with  six  tufts 
of  black  prickly  hairs  placed  transversely  on  each  of  the  segments, 
the  tufts  on  the  dorsum  being  more  distinct  than  those  on  the  sides. 
The  first  segment  is-  black  with  a  yellow  edge,  and  the  spots  on  the 
eleventh  and  twelfth  segments  run  together.  Head  small,  brown, 
retractile,  being  usually  concealed  within  the  first  segment. 

When  young  they  feed  together,  arranging  themselves  side  by 
side,  and  beginning  at  the  edge  of  the  leaf  and  eating  the  softer 
parts,  leaving  the  small  veins ;  but  as  they  become  older  they  leave 
only  the  larger  veins. 

When  full  grown  they  disperse  over  the  vine,  or  leave  it,  and  spin 
tough  whitish  flattened  cocoons. 

They  feed  on  the  Grape-vine  and  Virginia-creeper. 

Acoloithus  falsarius,  Clem. 

These  larvae  live  solitary,  or  not  more  than  two  together  on  a 
leaf,  in  which  they  eat  small  holes.  They  live  on  the  Grape-vine 
and  Virginia-creeper  ( Ampelopsis  quinquefolia) . 
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BOMBYCIDiE  .—(Spinners.) 


By  John  Marten. 


The  larvae  of  this  family  are  usually  known  as  spinners,  from  the 
fact  that  many  of  them  spin  dense  cocoons  of  silk  m  which  to 

undergo  their  transformations.  _  ..  i 

They  are  generally  thick  and  fleshy,  and  many  of  them  densely 
covered  with  hair;  others  are  covered  above  and  on  the  sides  with 
wart-like  tubercles,  from  which  arise  tufts  of  simple  spreading  hairs. 
The  hairs  of  many  species  are  so  roughened  by  minute  points  that 
in  constructing  cocoons  the  caterpillars  weave  them  together  without 

81  While6  many  species  are  properly  ranked  among  the  injurious 
insects,  some,  as  the  silk-worms,  are  beneficial,  as  upon  them  depend 
the  silk  industry  that  is  carried  on  in  various  parts  of  the  woild. 


Utetheisa  bella.  Linn. 

Although  the  moth  of  this  species  is  so  well  known  but  little 
attention  appears  to  have  been  paid  by  any  one  to  its  preparatory 
states,  all  we  can  say  in  reference  to  the  larva  is,  that  it  is  yel¬ 
low,  marked  with  black  and  white  rings  and  that  it  feeds  on  the 
blue  lupines,  and  is  found  in  the  seed-pods  of  the  Battle-box 

( Crotalaria .) 


Callimorpha  fulvicosta,  Clem. 

The  larva  is  velvety  black  above,  pale  bluish-gray,  speckled  with 
black  beneath,  a  bright  orange-colored  median  line  on  the  back, 


—8 
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somewhat  paler  at  each  end.  A  more  distinct  broken  stigmatal  line 


Fig.  26.— Callimorpha  fulvicosta.  Larvas. 


with  a  light-blue  line  below7  it.  It  is  covered  with  large,  steel-blue, 
polished  tubercles,  from  which  arise  short  stiff  yellow  hairs.  Head 
shining  black,  with  a  few  black  hairs.  True  legs  black,  but  pale ; 
the  joints  on  the  inner  sides  and  pro-legs  black,  v7itk  extremities  and 
inner  sides  flesh-colored.  Average  length  .9  of  an  inch.  Var.  of 
LeContei. 

Callimorpha  lecoxtej,  Bd. 

According  to  Saunders,  the  larva  of  this  species  is  1.10  inches  in 
length  ;  head  rather  small,  black  and  shining,  with  a  few  short  hairs  ; 
body  black  above,  with  transverse  rows  of  shining  v7art-like  tubercles, 


Fio.  27.— Callimorpha  fulvicosta.  Moth,  larva  and  sections. 

from  which  arise  tufts  of  short  spreading  hairs.  On  the  back  a 
bright  yellow  dorsal  stripe  and  a  wide  band  of  the  same  color  on 
each  side  of  the  body,  the  latter  intersected  with  streaks  and  centered 
with  a  broken  band  of  black.  About  half  way  between  the  dorsal 
and  lateral  stripes  is  a  row  of  pale  whitish  dots  forming  a  faint 
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broken  line.  Under  surface  dirty  grayish  white,  with  streaks  and 
dots  of  brown ;  feet  black,  fore-legs  dirty  white  on  inside,  with  a 
patch  of  shining  black  on  the  outside  of  each.  Feeds  on  various 
herbaceous  and  shrubby  plants. 


Arctia  phalerata,  Harris. 


Caterpillar  black,  with  pale  yellow  dorsal  line,  which  is  sometimes 
almost  white.  There  are  transverse  rows  of  wart-like  tubercles,  from 
which  arise  short  white  hairs,  radiating  in  all  directions.  There  are 
two  broods  each  year. 

It  feeds  on  grass,  corn,  peach,  elm  and  grape  leaves,  Polygonum 
aviculare  and  pepper-grass  (Lepidium  virginicinum) . 

Arctia  arge,  Drury. 

Color  dark  brown,  with  five  pale  *'&r  yellow,  longitudinal  stripes ; 
each  segment  bearing  a  transverse  row  of  brownish  yellow  tubercles, 
from  each  of  which  arises  a  tuft  of  brown  liaiis. 

Feeds  on  plantain  and  corn. 

Arctia  Isabella,  Sm.  and  Abb. 


The  larva  of  this  moth  is  fa¬ 
miliarly  known  as  the  ‘‘Hedge¬ 
hog”  Caterpillar,  from  the  fact 
that,  when  taken  up,  it  rolls 
itself  into  a  ball,  and  the  thick 
masses  of  hairs  with  which  the 
body  is  covered  project  outward, 
in  every  direction,  like  the  quills 
of  that  animal.  It  is  to  be  met 
with  in  gardens,  walks  and  other 


|  places,  during  the  last  of  August, 
§.  seeking  a  place  of  shelter  in  which 
II  it  may  pass  the  winter.  It  feeds 
l|  upon  the  leaves  of  clover,  dande- 
tjf  lion,  plantain,  etc.,  until  the  ap- 
f  proacli  of  winter,  when  it  creeps 


in  June  or  July.  But  in  warmer  latitudes,  there  are  probably  two 
broods,  instead"  of  one.  The  hairs  on  the  first  four  and  last  two 
segments  of  the  body  are  black,  but  the  rest  are  dark  red.  Head 
and  body  black. 

Arctia  acr^ea,  ‘Smith. 

Yellow,  covered  with  black  or  brown  hairs  on  the  back  and  fore 
part  of  the  body ;  of  a  lighter  brown  on  the  sides.  The  hairs  grow 
in  radiating  clusters  from  yellowish  warts  .placed  in  transverse  rows 
across  the  body.  The  sides  of  the  body  are  shaded  with  black  and 
there  is  a  blackish  dorsal  line.  Stomata  white,  distinct.  Length, 
1J  inches. 

Feeds  on  the  tender  leave  of  cultivated  plants  and  many  indige¬ 
nous  weeds  and  grasses. 
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Ecpantheria  scribonia,  Stoll. 

The  larva  of  this  species  is  black  above  and  brownish  on  the 
sides.  The  sutures  between  the  segments  are  reddish-brown,  show¬ 
ing  plainest  when  the  larva  is  curled  up.  Head  black,  with  brown¬ 
ish  sides.  Cervical  shield,  brownish  black.  It  is  thickly  covered 
with  roughened  warts  from  which  arise  numerous  jet  black  barbed 
hairs  or  spines.  Venter,  dull  purplish  brown,  legs  of  the  same 
color.  Length,  2J  inches. 

Feeds  on  Sunflower  ( Helianthus  decapitatus )  and  different  species 
of  Plantain  and  Willow. 

Spilosoma  virginica,  Fahr.  The  common  Yellow  bear. 

The  full-grown  larvae  vary  greatly  in  color.  They  may  be  found 
of  a  pale  cream-color,  yellow  or  brown.  There  is  always  a  longitu¬ 
dinal  black  line  on  each  side,  and  a  transverse  black  line  between 
each  of  the  segments.  The  head  and  feet  are  ochre-yellow.  Venter, 
blackish.  It  is  covered  with  hairs  of  a  foxy  red  or  light  brown 
color  which  spring  from  dark  yellow  warts,  of  which  there  are  ten 
on  each  segment.  Two  broods  each  year.  Length,  about  2  inches. 

It  is  a  very  general  feeder,  being  found  on  a  great  variety  of 
plants,  as  Butternut,  Lilac,  Peas,  Beans,  Gooseberry,  Sorrel,  Con¬ 
volvulus,  Corn,  Currant,  Sunflower,  Smartweed,  Plantain,  Verbena, 
Geranium,  etc. 


Hyphantria  textor,  Harris. 

The  ground  color  of  the  larva 
is  greenish-yellow  but  is  some¬ 
what  variable.  It  is  black  above 
with  a  median  pale  line.  Sides 
speck1. ed  with  black  except  along 
the  sub-dorsal  and  stigmatal 
line  where  longitudinal  yellow 
patch  s  are  left  clear.  Covered 
with  long  hairs,  which  arise 
from  black  and  orange  colored 
warts  or  tubercles.  There  are  12 
tubercles  on  each  segment,  the 
Fig.  29.— Hyphantria  textor.  foul’  on  the  pacfc  being  black, 

while  those  on  the  sides  are  orange.  The  hairs  are  dirty  white  or 
reddish  brown.  Head,  black,  with  a  white  labium  and  the  base  of 
the  antennae  white.  Venter,  dusky  or  brownish.  True  legs,  black; 
pro-legs  smoky  black,  with  orange  tips.  Stomata,  light  yellow. 
Length,  1.10  inches. 

Food  plants,  Apple,  Pear,  Cherry  (wild  and  cultivated),  Black  and 
White  Walnut,  several  species  of  Hickory,  Willow,  Ash,  Elm,  etc. 


Halesidota  tessellaris,  Smith. 

Larva  pale  yellow,  with  dusky  tubercles  from  which  rise  fascicles 
of  divaricating  hairs  of  a  pale  yellow  color.  The  row  on  the  dor¬ 
sum  is  erect  and  darker ;  the  lateral  ones  spreading.  On  the  second 
segment  are  two  long  pencils  of  tawny  or  orange  colored  hairs, 
before  which  on  the  first  segment,  are  four  shorter  pencils  of 
white  hair.  The  third  segment  bears  two  long  ferruginous  or 
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orange  colored  pencils  and  two  shorter  white  ones  on  the  side.  The 
eleventh  segment  has  two  long  white  pencils  directed  backward. 
Venter  bluish-white,  marked  with  a  tinge  of  yellow.  A  row  of 
fuscous  spots  on  the  lower  lateral  border.  Head,  black.  Length, 
1J  inches.  Feeds  on  the  leaves  of  many  of  our  forest  trees. 


Orgyia  leucostigma,  Sm  and  Abb. 


The  caterpillar  is  of  a  bright  yellow  color,  sparingly  clothed  with 
long  and  fine  yellow  hairs  on  the  sides  of  the  body,  and  having 
four  short  and  thick  bush-like  yellowish  tufts  on  the  back  on  the 


Fig.  30.— Orgyia  leucos¬ 
tigma.  Moth. 


Fig.  31.— Orgyia  leucostigma.  Larva. 


fourth,  fifth,  sixth  and  seventh  segments.  On  the  first  segment 
are  two  long  black  pencils  of  hairs  that  extend  forward,  somewhat 
diverging.  From  the  top  of  the  eleventh  segment  is  a  single  black 
pencil  extending  backward.  Head  and  two  little  retractile  warts  on 
the  ninth  and  tenth  segments  coral  read,  and  a  narrow  dorsal 
stripe  of  black  or  dark  brown,  with  a  wider  lateral  stripe  a  little 
lighter. 

There  are  two  broods  of  the  worms,  in  June  and  September.  They 
feed  upon  the  leaves  of  Apple,  Rose,  Oak,  Maple,  Elm,  Plum,  Pear, 
Horse-chestnut,  Black  Walnut,  Larch  and  Spruce.  The  cocoon  is 
attached  to  a  leaf,  which  is  also  attached  by  silken  threads  to  the 
twig.  The  moths  issue  from  the  cocoons  in  about  ten  days  from 
the  time  the  larva  enters  the  chrysalis  state. 


Limacodes  laticlavia,  Clem. 

The  larva  feeds  on  Maple. 

Empretia  stimulea,  Clem. 

Larva — “Body  semi-cylindrical,  truncated  obliquely  before  and 
behind,  with  a  pair  of  anterior  long  fleshy,  subvasculqr  slenderly 
spined  horns,  and  a  smaller  pair  beneath  them.  The  superventral 
row  of  papillae  are  rather  large  and  densely  spined.  After  the  last 
moulting,  the  longer  horns  become  moderate  in  length.  The  portion 
of  the  body  between  the  anterior  and  posterior  horns  is  of  a  fine 
bright  green  color,  bordered  anteriorly  and  superventrally  by  white, 
which  is  again  edged  by  a  black  line.  The  horns,  papillae,  and  an¬ 
terior  portion  of  the  body,  are  reddish  brown,  with  a  small  yellow 
spot  between  the  anterior  horns,  while  the  posterior  pair  are  placed 
in  a  yellow  patch.” — (Morris.) 
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The  spines  with  which  the  horns  are  supplied,  produce  a  sensa¬ 
tion  similar  to  that  produced  by  nettles  when  they  come  in  con¬ 
tact  with  any  portion  of  the  body  where  the  skin  is  thin ;  this  sen¬ 
sation,  however,  can  seldom  be  felt  on  the  palms.  For  this  reason 
this  caterpillar  is  one  of  the  several  species  that  are  familiarly 
known  as  stinging  caterpillars . 

It  feeds  on  a  great  variety  of  plants,  among  which  are  fruit  trees, 
the  Rose  and  Corn. 


Thyridopteryx  ephemerjeformis,  Haw. 

The  eggs  from  which  the  larvae  of  this  species  are  produced  are 
deposited  inside  of  a  sack-like  silken  case,  in  which  they  remain 
during  the  winter,  hatching  the  next  May.  As  soon  as  the  worm 


Fig.  32.— Thyridopteryx  ephemerseformis.  Motli,  pupa,  larva?,  eggs,  etc. 


leaves  the  case  it  begins  to  spin  one  for  itself,  which  covers  and 
protects  all  but  the  anterior  part  of  the  body,  the  posterior  part  of 
the  case  being  pointed.  It  carries  this  erect  in  the  air  as  it  feeds, 
adding  to  it  as  growth  requires  a  more  commodious  apartment  until 
it  becomes  too  heavy  to  be  borne  in  this  way;  after  this  the  case 
is  pendant.  About  the  middle  of  summer  the  worms  attain  their 
full  size,  when  they  quit  the  trees  upon  which  they  have  been  feed¬ 
ing,  and  wander  about,  and  it  is  at  this  period  only  that  they  push 
their  migrations  beyond  the  tree  where  the  eggs  were  deposited.  As 
the  female  is  without  wings,  and  does  not  leave  her  case  until  after 
the  eggs  are  placed  in  position,  it  is  evident  this  restless  disposition 
when  the  larvae  are  full  grown  is  the  only  provision  nature  has 
made  for  the  diffusion  of  the  species.  After  their  wanderings  cease 
they  attach  the  case  or  follicle  to  a  twig  of  some  tree  or  shrub  by 
a  strong  cord  of  silk,  and  change  to  chrysalides ;  the  male  the 
smaller,  showing  the  cases  of  the  future  wings,  but  the  female 
having  more  the  shape  of  the  caterpillar.  At  the  proper  season, 
the  perfect  insects  issue  from  there  to  deposit  eggs  that  pass  through 
the  cycle  of  changes  already  given. 
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D  AT  AN  A  MINISTRA,  Walk. 

The  larva  of  this  species,  when  fully  grown,  may  be  described  in 
general  terms  as  black,  moderately  hairy,  with  four  conspicuous 
yellow  or  white  stripes  on  each  side  of  the  body,  and  with  the  shield 


Fig.  33.— Datana  ministra.  Moth,  larva  and  eggs. 


or  top  of  the  first  segment  behind  the  head  of  a  bright  wax-yellow 

color.  Length,  about  two  inches. 

Dr.  LeBaron  found  that  the  colors  and  characteristics  varied 
according  to  the  food— plant  on  which  it  subsisted,  and  descubes 
three  varieties,  as  follows : 

That  feeding  on  the  Apple:  “Body  black,  with  four  narrow,  pale 
yellow  stripes  upon  the  sides,  narrower  than  the  intervening  spaces. 
Upper  side  of  the  neck  or  first  segment  deep  wax-yellow.  Hairs  on 
the  body  whitish,  about  as  long  as  the  width  of  the  body. 

That  feeding  on  the  Sumach:  “Body  black;  in  some  specimens, 
very  dark  red,  with  bright  lemon-yellow  stripes  as  wide  as  the  inter¬ 
vening  snaces.  Top  of  neck  black,  sometimes  with  a  narrow  ante¬ 
rior  margin  of  yellow.  Hair  same.” 

That  feeding  on  the  Walnut:  “Body  wholly  black,  without  stripes. 
Top  of  neck  black.  Hairs  pure  white,  twice  as  long  as  the  width 

of  the  body.”  ... 

These  caterpillars  have  only  eight  pro-legs,  the  anal  pair  being 
projected  horizontally  backward  and  changed  into  conical  processes 
which  are  abruptly  cut  off  at  the  tips,  and  are  not  used  in  walking. 
When  disturbed  they  have  a  curious  way  of  elevating  the  head  and 
tail  at  right-angles  with  the  body,  sometimes  making  them  meet 
over  the  back,  thus  forming  a  loop  or  ring.  Gregarious. 

They  feed  on  a  variety  of  plants,  such  as  the  Black  Walnut, 
Apple,  Sumach,  Oak,  Hazel,  Cherry,  Quince,  Hickory,  Black  Locust, 
Birch,  Basswood  and  Thorn. 

Datana  perspicua,  G.  &  K. 

This  species  is  now  believed  to  be  the  same  as  the  Sumach  va¬ 
riety  of  Dr.  LeBaron. 


Notodonta  concinna,  Sm.  &  Abb. 

The  young  caterpillars  are  similar  to  but  lighter  than  the  matin e 
ones.  The  latter  are  greenish-yellow  or  yellowisli-brown ;  the  head 
and  a  prominent  hump  on  the  back  of  fourth  segment  coral-red. 
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Body  striped  longitudinally  with  dark  brown  or  black  lines ;  or, 
considering  all  the  colors,  with  yellowish,  white  and  dark  lines.  A 
double  row  of  black  spines  along  the  back,  and  five  black  points  on 
each  side  of  the  segments,  three  above  the  spiracles  and  two  below. 
The  back  is  marked  with  five  narrow  black  lines ;  sides,  from  the 
fifth  to  the  tenth  segment  inclusive,  whitish  with  black  lines  above 
the  spiracles.  First  three  segments  spotted  with  black  and  white. 
Last  segment  spotted  with  black.  Legs  black;  pro-legs  black  and 
yellow.  Length  1.25  inches. 

Feeds  on  Cherry,  Plum,  Pear,  Apple  and  Rose  leaves. 

Notodonta  unicornis,  Sm.  &  Abb. 

The  larva  of  this  species  is  brown  or  reddish-brown ;  the  second 
and  third  segments  green;  the  fourth  segment  is  furnished  on  the 
upper  side  with  a  long,  horn-like  process,  which  gives  name  to  the 
species. 

Feeds  on  Plum,  Apple,  Dogwood,  Alder  and  Wintergreen. 

Edema  albifrons,  Sm. 

Prof.  Riley  describes  the  larva  of  this  species  as  being  of  a  blu- 
ish-wliite  ground  color,  marked  longitudinally  with  yellow  stripes  and 
fine  black  lines,  with  the  head  and  a  hump  on  the  eleventh  seg¬ 
ment  either  light  coral-red  or  of  a  dark  flesh  color.  It  usually  keeps 
the  end  of  the  body  elevated  when  at  rest.  Enters  the  pupa  state 
in  September,  the  moth  appearing  the  following  April. 

Dryocampa  stigma,  Fabr. 

This  larva  is  of  a  tawny  orange-yellow  color,  covered  with  white 
granules  or  dots.  A  medio-dorsal  dusky  strip  along  the  back,  and 
on  the  posterior  part  of  each  segment  is  a  dusky  band  which  is 
widened  at  the  stomata.  Tubercular  spines  black  and  longer  than 
in  the  other  species.  The  dorsal  rows  have  two  or  three  smaller 
prickles  branching  from  them.  Two  horns  on  the  second  segment 
blunt,  black  and  movable.  Stomata  black  encircled  by  white.  Head 
ocher-yellow.  Length  about  two  inches. 

Feeds  on  the  Oak. 

Dryocampa  senatoria,  Sm.  &  Abb. 

The  ground  color  of  the  larva  is  oval-black  alternating  with 
orange-yellow  stripes,  a  black  stripe  being  along  the  center  of  the 
back  and  a  yellow  one  each  side  of  it,  of  the  same  width.  Below 
these  is  another  black  stripe  of  greater  width,  and  below  this  are 
two  yellow  stripes  with  a  black  one  between  them  in  which  the 
breathing  pores  are  placed,  the  lower  two  being  more  regular  than 
the  one  on  the  back.  A  row  of  yellow  spots  below  and  connected 
with  the  lowest  yellow  line.  Venter,  black  with  an  interrupted 
yellow  central  line.  On  each  segment  are  six  shining  black  conical 
spines  some  of  which  are  occasionally  forked  at  the  tip.  On  the 
second  segment  are  two  black  horns  projecting  upward  and  forward. 
Head,  true  legs  and  pro-legs  black.  Length  two  inches. 

It  feeds  on  the  Oak. 
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Dryocampa  pellucida,  S.  &  A. 

The  larva  is  variable  in  color,  being  of  a  pea-green,  a  grayish  or 
vellow-green  or  blackish.  Body  covered  with  small  peaily-white  gran¬ 
ules  or  points.  A  narrow  blackish  dorsal  line  and  a  dusky  or  brown¬ 
ish  stripe  each  side.  On  each  side  is  a  whitish  streak  m  the  lower 
margin  of  which  the  stomata  are  situated.  On  each  segment  are 
six  black  spines  the  dorsal  ones  sometimes  being  replaced  by  black 
dots.  Two  long  black  horns  on  the  second  segment  pointing  for- 
*  Ward.  Head  and  true  legs,  dull  yellow;  pro-legs  black  with  white 
points.  Length,  two  inches. 

Feeds  on  the  Oak. 


Dryocampa  rubicunda,  F abr. 


The  color  of  this  larva  is 
also  variable,  usually  of  a 
pale  yellowish-green  above 
with  seven  darker  green  lon¬ 
gitudinal  stripes,  the  medio- 
dorsal  one  being  the  darkest. 
Segments,  two,  has  two  blunt 
black  horns  projecting  for¬ 
ward  ;  two  lateral  rows  of 
shorter  spines,  one  above 
the  stigmatal  line,  pointing 
backward,  most  prominent 
on  segments  10  and  11 
which  are  here  somewhat 
dilated  and  rose  red.  The 
dorsal  spines  are  small  and 

Fig.  34.-Dryocampa  rubicunda.  Moth,  pupa,  larva,  black,  being  most  prominent 

on  segments  11  and  12.  Stomata  oval,  black  with  a  pale  cential 
line.  Venter,  deep  green  or  blackish  with  a  pale  central  line.  Legs, 
greenish  or  yellowish  marked  with  black.  Length  1^-  inches. 

Feeds  on  Soft  Maple  and  Oak. 


E acres  imperialis.  Hiibner. 

The  color  of  the  larva  varies  from  brown  to  green  and  is  clothed 
with  gray  hairs.  There  are  are  six  rows  of  spinous  tubercles,  tvo 
dorsal,  two  lateral,  and  two  sub-lateral,  which  are  greenish  white  or 
yellow,  conical  and  end  in  two  or  three  short  black  prickles.  The 
dorsal  pairs  of  tubercles  on  segments  two  and  three  are  nearly  a 
quarter  of  an  inch  in  length,  curved  backward,  and  are  of  a  deeper 
yellow  color  than  the  others.  The  anal  shield  and  plates  on  anal 
pro-legs  black,  with  numerous  raised  yellow  or  orange  colored  dots. 
Head,  varying  from  light  yellow  to  dark  brown.  Stomata  oval,  dark, 
margined  with  yellow.  Length  about  3  inches. 

It  feeds  on  Sycamore  or  Button-wood,  Oak,  Liquidamber,  Pme, 
Maple  and  Juniper. 
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ClTHERONIA  REGALIS,  Fabl\ 

The  larva  is  of  a  green  color  with  a  yellowish  cast  and  smooth. 
There  are  on  the  first  segment  two  straight,  serrate,  orange  colored 
horns  and  four  small  black  ones,  each  with  a  yellow  base.  The 
second  segment  has  eight  spiny  horns,  four  large  orange  colored 
tipped  with  black,  and  four  small  and  black,  the  larger  ones  curved 
backward ;  on  the  front  of  the  segment  are  two  large  black  spots. 
The  third  segment  has  the  horns  arranged  as  in  the  second,  with 
the  black  spots  much  larger  extending  to  near  the  margin  of  the  second. 
The  remaining  segments  each  have  six  black  compound  spines,  ex¬ 
cept  the  eleventh,  which  has  but  five,  and  the  twelfth,  which  has 
seven,  the  number  varying  on  the  last  two ;  the  spines  arise  from  a 
somewhat  elevated  sky-blue  patch,  which  sometimes  forms  a  distinct 
transverse  ridge,  and  are  slanted  backward.  A  lateral  row  of  large 
cream  colored  oblique  spots  on  the  anterior  part  of  each  segment 
from  four  to  eleven  inclusive.  Head  and  legs  orange  colored,  the 
true  legs  with  black  tips ;  pro-legs  with  a  black  mark  extending  up¬ 
ward  on  the  body.  Length  from  five  to  six  inches. 

It  feeds  on  the  Hickory,  Black  Walnut,  Butternut,  Sumach  and 
Persimmon. 

Clisiocampa  Americana,  Harris. 

This  caterpillar  is  generally  known  as  the  Apple-tree  Tent-cater¬ 
pillar,  and  its  web  may  be  found  in  the  early  Spring,  at  first  small 
but  rapidly  increasing  until  it  spreads  like  a  tent  over  the  larger 


Fig.  35.— Clisiocampa 


branches ;  they  are  sheltered  by  this  tent  from  the  sun  and  incle¬ 
ment  weather  when  not  feeding,  a  large  number  of  them  living  to¬ 
gether.  They  come  out  twice  a  day  to  feed,  once  in  the  forenoon 
and  once  in  the  afternoon. 

When  first  hatched  the  worms  measure  less  than  one-tenth  of  an 
inch  in  length  and  are  about  the  diameter  of  a  common  sized  pin, 
tapering  slightly  from  the  head  backward,  general  color  black,  feet 
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-pale  body  sparsely  covered  with  tine  whitish  hairs.  They  pass 
through  about  six  moults,  the  color  and  markings  varying  after  each 

successive  moult.  . .  .  ,  ,  n„ 

When  full  grown  the  worm  is  of  a  deep  black  color  and  sparsely 

clothed  with  tine  soft  yellowish  hairs,  which  are  of  unequal  lengths 
and  rather  more  numerous  toward  the  head ;  those  on  the  head  turn 
forward  partially  shielding  the  head.  There  is  a  white  dorsal  stripe, 
on  which  are  situated  numerous  black  dots,  starting  from  the  pos¬ 
terior  margin  of  the  first  segment  and  traversing  the  whole  length 
of  the  body  posteriorly ;  the  anterior  margin  of  the  segment  is  white 
and  two  small  square  yellow  spots  are  on  the  top ;  on  each  side 
of  the  dorsal  stripe  are  numerous  line  crinkled  black  lines  on  a  yel¬ 
low  ground ;  a  transverse  oval  blue  spot  on  the  side  of  each  segment 
and  situated  anteriorly  to  it  a  deep  velvety-black  ones  the  lower 
region  of  the  side  is  mottled  with  blue  and  yellowish  the  latter  m 
short  uneven  lines.  The  underside  of  the  body  is  black,  pro-legs 
tipped  with  white.  Head  black,  covered  with  short  black  hairs. 

Length  two  inches.  ,  ^ 

The  favorite  food  plants,  are  Black  Cherry  and  Apple  on  the 

leaves  of  which  they  feed  until  they  are  nearly  full-grown,  when  they 
leave  the  tree  and  disperse  in  different  directions  eating  whatever 
food  comes  in  their  way  that  is  palatable,  to  them,  each  one  finally 
seeking  a  sheltered  nook  or  crevice  in  which  to  transform,  lhe  co¬ 
coon  is  oblong-oval,  yellow.  , 

The  eggs  are  firmly  glued  together,  forming  a  mass  around  the 

twig  near  the  end,  and  are  thickly  covered  with  a  glutinous  coating 
which  protects  them  from  the  weather. 


Clisiocampa  sylvatica,  Harr. 

This,  like  the  preceding,  is  a 
tent  caterpillar  and  is  known 
as  the  Tent-caterpillar  of  the  for¬ 
est.  They  are  hatched  from  eggs 
placed  in  a  mass  around  a  twig- 
something  similar  to  those  of  the 
Fig.  36— Clisiocampa  sylvatica.  Americana,  though  being  placed 
more  regularly,  and  the  ends  of  the  mass,  are  in  a  true  ciicle,  mak¬ 
ing  a  band  around  the  twig  of  uniform  diameter.  .  . 

As  soon  as  the  worms  come  forth  they  commence  spinning  a  web 
which  is  much  less  conspicious  than  that  of  the  01  chard  caterpillai, 
attaching  it  closely  to  the  branches  and  trunks  ol  the  tiees  infested, 
they  also  congregate  on  the  outside  of  the  web  when  they  are  about 
to  pass  through  a  moult.  When  about  half-grown  they  lea-\e  the 
tree  on  which  they  have  been  feeding  and  travel  singly  fiom  one 
tree  to  another  or  from  place  to  p)ace  in  search  of  a  shelteied  letieat 
in  which  to  spin  a  cocoon  and  which  they  finally  form  by  diavmg 
the  edges  of  a  leaf  together  or  by  fastening  together  several  leaves ; 
it  also  spins  a  cocoon  in  a  similar  form  and  situation  to  the  Amci- 

XCCL1T.  CL 

This  larva  reaches  maturity  after  the  fourth  moult.  It  is  then  of 
a  pale  blue  color  and  in  form  and  size  closely  resembles  the  com¬ 
mon  species.  The  following  is  Dr.  Fitch’s  description: 
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“Pale  blue  tinged  with  ashy  greenish  low  down  on  the  sides,  and 
every  where  sprinkled  over  with  black  points  and  dots.  Along  the 
middle  of  the  back  is  a  row  of  white  spots  and  on  each  side  of  these 
an  orange  yellow  or  tawny  reddish  stripe,  and  a  paler  cream  yellow 
stripe  lower  down  on  each  side,  these  stripes  and  spots  being 
margined  with  black;  and  each  segment  has  two  elevated  black 
points  upon  the  back,  from  each  of  which  arise  four  or  more  coarse 
black  hairs.  The  back  is  clothed  with  numerous  fine  fox  colored 
hairs  and  low  down  on  each  side  are  numerous  coarser  whitish 
ones.  The  head  is  of  a  dark  bluish  color  freckled  with  numerous 
black  dots  and  clothed  with  short  blackish  and  fox  colored  hairs. 
The  legs  and  pro-legs  are  black  and  clothed  with  short  whitish 
hairs.” 

It  feeds  on  Oak,  Apple,  Plum,  Peach,  Cherry,  Walnut,  Hickory, 


The  caterpillar  is  of  a  clear 
apple-green  color  inclining  to 
yellowish  above  and  bluish 
below.  Each  segment  with 
six  vermillion  -  red  tubercles 
having  a  pearl  or  silvery  re¬ 
flection  and  with  several  yel¬ 
lowish  bristles  rising  from 
them.  The  whole  body  is 
sparsely  clothed  with  yellowish 
hairs.  A  longitudinal  sub- 
stigmatal  yellow  line  on  each 
side  from  1st  to  10th  segment 
and  transverse  yellow  lines 
on  the  posterior  edges  of  seg¬ 
ments  4  to  10  inclusive. 

Fig.  37.— Actias  lima.  Larva.  Spiracles,  deep  reddish  brown. 

At  the  posterior  extremity  of  the  body  are  three  brown  spots  edged 
with  yellow.  Head  bluish  green,  with  shades  of  brown  above  and ' 
on  the  sides.  True  legs  brown,  with  yellow  at  the  base;  pro-legs 
brown,  with  a  black  line  on  the  outerside.  Length  when  extended, 
three  inches  or  more. 

It  feeds  principally  on  the  Hickory  and  Walnut,  but  is  found  on 
the  Sweet  Gum,  Beach,  Birch,  Willow,  Plum  and  Persimmon. 


Jtiose,  Poplar,  Ash  and  Walnut. 
Actias  luna,  Linn. 


Attacus  (Telea)  polyphemus,  Linn. 

When  full  grown  the  large  fleshy  larva  of  this  species  is  from 
three  to  three  and  a  half  inches  in  length,  of  an  apple  green  color, 
marked  with  bright  colored  tubercles  and  abbreviated  lines.  On 
each  segment  there  are  six  bright  orange  tubercles  which  reflect 
silvery  and  purplish  hues ;  the  sub-dorsal  and  stigmatal  are  con¬ 
nected  by  little  sulphur-yellow  oblique  bands ;  each  dorsal  one  gives 
rise  to  two  or  three  straw-colored  bristles.  The  front  margin  of  the 
first  segment  is  sulphur-yellow,  with  a  band  of  slate  color  between 
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it  and  the  head.  Head  and  six  anterior  feet  clay-yellow  or  bright 
brown.  Anal  segment  edged  with  purple.  Stomata  oval,  brown  en¬ 
circled  by  yellow.  y 

The  colors  vary  considerably  in  the  different  stages  of  its  growth. 
At  first  it  is  yellow,  becoming' greener  as  it  increases  in  size;  in 
the  second  stage  the  tubercles  are  thick,  slightly  bell-shaped,  green  at 
base,  yellow  in  the  middle  and  orange-red  at  top. 

Feeds  on  Oak,  Walnut,  Hickory,  Basswood,  Elm,  Maple,  Hazel, 
Apple,  Rose,  Quince,  Thorn,  Choke-cherry,  Poplar,  Sycamore, 
Birch,  Honey-locust,  Blueberry  and  Willow, 


Attacus  (Samia)  CYNTHIA,  Drury. 

This  larva  when  full  grown  is  of  a  light  bluish-green  with  two 
dorsal,  two  sub-dorsal  and  two  lateral  rows  of  tubercles  which  are 
blue,  the  lateral  rows  having  black  at  the  bases.  The  body  has 
numerous  spots  of  dark  green  which  are  most  distinct  laterally  and 
ventrally.  There  are  also  six  longitudinal  rows  of  black  or  blue- 
black  spots,  Head  and  anterior  legs  yellowish-green ;  pro-legs  and 
anal  joint  orange-yellow. 

It  feeds  on  Ailantlius  and  Plum. 


Attacus  promethea,  Drury. 


This  is  a  pale  bluish-green  larva  cov¬ 
ered  with  a  faint  whitish  bloom  except 
at  each  end;  and  with  six  rows  or  tu¬ 
bercles.  The  four  dorsal  ones  on  the 
second  and  third  segments  and  one  on 
the  eleventh,  are  very  large  and  promi¬ 
nent  while  the  others  are  mere  polished 
black  or  blue-black  rounded  elevations ; 
the  four  on  segments  two  and  three  are 
first  yellow  with  a  black  base,  but  soon 
become  red ;  that  on  segment  eleven  re¬ 
tains  its  yellow  color  and  black  base. 
The  true  legs  and  the  anal  shield  are 
yellowish ;  pro-legs  yellow  with  a  black 
spot  on  the  outerside  of  each.  Often 
there  is  a  black  spot  on  each  side  of 
the  venter.  Stomata  narrow  and  brown. 
Length  when  extended,  more  than  2 
inches. 

It  feeds  on  the  Ash,  Sassafras,  Wild 
Cherry,  Tulip-tree,  Sweet-gum,  Spice- 
bush  ( Lindera ),  while  in  addition  to  these 
its  cocoons  have  been  found  on  the  Li- 

Fig.  38.— Attacus  promethea.  Larva.  Maple,  Plum,  Poplar,  Azalea,  Ceph- 

alanthus,  Snowdrop-tree  ( Halesia ),  .Barberry,  Birch  and  Bayberry 


( Myrica ). 
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Attacus  (Samia)  cecropia,  Linn. 

The  larva  is  pale  green,  with  two  rows  of  dorsal  tubercles  and 
two  lateral  rows  on  each  side.  The  dorsal  tubercles  on  segments  2 
and  8  are  coral  red,  the  remaining  dorsal  ones  are  yellow,  except¬ 


ing  those  on  the  first  and  last  segments,  which  are  blue,  the  lateral 
tubercles  are  also  blue ;  those  on  the  first  segment  are  each  armed 
with  two  black  hairs ;  those  on  second  and  third  are  each  tipped 
with  a  spine,  around  which  are  six  black  spines,  and  around  the 
base  of  the  tubercles  are  seven  or  eight  obtuse  spines.  The  fourth 
pair  of  tubercles  have  eight  black  warts  near  the  base  and  a  spine 
on  the  summit,  surrounded  by  six  black  spines ;  the  fifth  pair  each 
with  five  spines ;  the  sixth,  seventh,  eighth,  ninth  and  tenth  pairs 
each  with  two  horizontal  spines;  the  eleventh  pair  with  six 
spines,  and  near  the  base  on  the  anterior  part  are  several  black 
blotches.  The  lateral  tubercles  are  blue,  and  also  spined.  True 
legs  greenish  yellow,  with  black,  incurved  clawrs ;  pro-legs  greenish 
yellow.  Length  three  inches  or  more.  Spiracles  narrowly  elliptical, 
cream-colored,  with  black  borders.  Terminal  segment  with  six  blue 
spiny  tubercles. 

It  feeds  on  Wild  Cherry,  Apple,  Plum,  Red  Currant  and  Elder. 
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Fig.  41.— Saturnia  rnaia.  Pupa  and  larva. 

to  5,  inclusive,  and  on  segment  10,  and  an  additional  medio-doisal 
one  on  segment  12.  The  spines  on  these  tubercles  are  more  oi  less 
branched,  and  some  are  truncate  at  the  tip  and  bear  bristles ;  those 


Hyperchiria  io,  Fabr. 

This  is  *-a  spiny,  pea-green  larva ; 
the  spines  situated  as  follows  :  Eight 
on  joints  1,  2,  3,  4,  5  and  10 ;  five 
on  11,  and  seven  on  12.  The  branch¬ 
ing  spines  more  yellowish,  tipped 
with  black;  those  below  the  stig- 
matal  line  and  on  the  thoracic  and 
anal  joints  are  tipped  with  pale 
bristles ;  the  others  mostly  end  in  a 
stout  point.  A  substigmatal  white 
or  brownish  line  edged  above  and 
below  with  lilac  or  red.  Stomata 
oval,  yellow  with  brown  rings.  Ven¬ 
ter  green  with  scattering  white  hairs 
and  two  pale  lilaceous  patches  con¬ 
taining  green  piliferous  dots.  True 
legs  pale  brown  with  whitish  bris¬ 
tles  ;  pro-legs  with  brown  hooks. 
Head  polished  green,  with  black 
ocelli.  Length  two  inches. 

Fig.  40—  Hyperchiria  io.  Larva.  ft  feeds  On  False  IndigOS  {Amor- 

pha  and  Baptism),  Sassafras,  Black  Locust,  Indian  Corn,  Wild  Black 
Cherry,  Willow,  Oak,  Birch,  Sweet-fern,  Currant,  Apple  Clover  Les- 
pedeza,  Snow-berry,  Ash,  Elm,  Hop  vine,  Balsam,  Poplar,  Balm-of- 
Gilead,  Dogwood,  Choke-cherry  and  Cotton. 


Eucronia  maia,  Drury. 

The  larva  is  brown-black,  with  six  spined  tubercles  on  each  seg¬ 
ment.  excepting  on  the  11th,  where  there  is  only  one  medio-doisal 
tubercle ;  an  additional  one  is  placed  sub-vertically  on  segments  1 
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on  the  dorsum  are  rusty  yellow,  tipped  with  black,  with  a  few  wholly 
black  in  the  center  of  each  bunch.  The  other  bunched  spines  are 
black  with  the  blunt  ends  white,  and  the  spinules  arising  from  them 
dusky.  Stomata  pale,  narrowly  oval.  Venter  yellowish  along  the 
middle.  The  head  light  brown.  Thoracic  legs  brown ;  pro-legs 
lighter  brown  inclining  to  Venetian  red.  Length  nearly  two  inches. 

It  feeds  on  Oak,  though  it  has  been  found  on  Peach  and  Apple. 
Gregarious,  and  enormous  feeders. 


NOCTUIDiE. — (Owlet  Moths.) 


This  family  is  more  uniform  in  the  different  groups  than  the  pre¬ 
ceding.  The  head  is  distinct,  not  sunken  into  thorax,  as  in  Bom- 
bycidae ;  palpi  stout,  projecting  in  front  of  the  head,  but  not  more 
than  the  length  of  the  head ;  antennae  filiform,  slightly  ciliate,  or  in 
the  males  of  some  species  slightly  pectinate.  Body  robust ;  thorax 
with  more  or  less  prominent  shoulder  tufts,  usually  distinct  dorsal 
tufts,  and  prominent  transverse  tufts  on  the  prothorax ;  abdomen 
with  a  line  of  dorsal  tufts  in  some  genera,  and  the  males  with  more 
or  less  prominent  anal  tufts.  The  fore-wings  are  small,  narrow, 
when  at  rest  lie  like  a  flat  roof  over  the  back ;  hind-wings  broader, 
when  at  rest  are  folded  so  as  to  be  covered  by  the  fore-wings. 
The  common  name,  Owlet  Moths,  is  given  them  because  they  fly 
at  night,  though  if  molested  they  will  fly  a  short  distance  in  the 
day  time.  They  are  attracted  by  a  light  at  night,  and  form  a 
majority  of  the  moths  that  are  thus  drawn  to  lamps  in  houses. 

The  larvae  are  cylindrical,  tapering  somewhat  from  the  middle 
toward  each  extremity,  are  striped  and  barred  in  various  ways,  and 
all  but  Catocala  and  a  few  allied  genera  have  sixteen  legs.  The 
Catocala  have  fourteen  legs  and  loop  up  the  body  when  they  walk, 
in  a  manner  similar  to  the  Geometrids.  The  chrysalides  are  sometimes 
in  earthen  cocoons  under  ground,  at  other  times  leaves  or  other  sub¬ 
stances  are  fastened  together  by  silk  above  the  surface,  while  in 
other  species  the  chrysalides  are  naked  under  grass  or  something  for 
shelter,  or  are  formed  in  the  stock  of  the  plant  within  which  the 
caterpillar  has  lived. 

As  a  class,  the  caterpillars  of  the  Owlet  Moths  are  injurious  to 
vegetation,  though  some  of  them  living  upon  useless  weeds  need  not 
be  considered  in  the  study  of  economic  entomology.  Among  those 
that  are  seriously  injurious  are  the  various  species  of  cut- worms, 
stalk-borers,  etc.  The  beautiful  moths  of  the  genus  Catocala  find 
a  large  place  in  collectors’  cabinets,  while  the  injury  their  larvae 
may  do  to  trees  is  but  little  thought  of. 
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PSEUDOTHYATYRA  CYMATOPHOROIDES,  Gue. 

The  larva  of  this  species  is  unknown  to  me,  nor  can  I  find  that 
it  has  been  described.  The  general  description  of  the  larvae  of  the 
genus  is  given  thus  by  Guenee :  Caterpillars  smooth,  monilifoim 
(that  is  the  transverse  sutures  between  the  segments,  are  deep), 
holding  in  repose  the  anal  pair  of  feet  away  from  the  plane  of  the 
body,  their  last  segment  elevated  as  in  the  Notodontce.  Live  upon 
rosaceous  plants. 

Apatela  occidentalis,  Grote. 

The  larva  of  this  species  is  of  a  bluish  gray  color  and  sparsely 
covered  with  whitish  hairs  more  numerous  on  the  sides  and  near 
the  upper  surface,  a  wide  slate  colored  dorsal  stripe,  in  the  middle 
of  which,  extending  from  the  second  to  the  fifth  segments,  is  a  pale 
orange  line;  on  the  dorsal  stripe  on  each  segment  from  the  fifth  to 
the  eleventh  is  a  nearly  round,  black  velvety  patch,  in  which  are  set 
four  bright  spots,  one  in  front  and  one  behind  orange,  and  one  on 
each  side  greenish  with  a  metallic  lustre ;  on  each  side  of  the  dor¬ 
sal  stripe  is  a  cream  colored  line ;  below  this  on  the  side  another  of 
a  similar  color,  both  growing  somewhat  indistinct  anteriorly  and 
posteriorly ;  a  short  black  curved  line  extends  across  the  cream 
colored  lines  commencing  at  the  velvety  patches ;  the  sides  are  more 
or  less  covered  with  spots  of  a  dull  ochre  color,  some  of  which 
form  a  broken  line  close  to  the  under  surface ;  also  covered  with 
whitish  more  thickly  on  the  sides ;  on  the  top  of  the  twelfth  seg¬ 
ment  is  a  small  black  hump ;  the  terminal  segment  is  flattened  and 
blackish ;  underside  dull  greenish ;  feet  black.  Head  black,  rather 
long,  bilobed,  somewhat  flattened  in  front,  sparsely  covered  with 
whitish  hairs  and  a  few  yellow  dots  on  the  sides. 

Found  on  Mountain  Ash  in  the  latter  part  of  June,  the  cocoons 
form  about  the  second  week  in  July  and  the  moths  issue  the  first  part 
of  August.  The  second  brood  has  been  found  during  the  first  part 
of  September  on  Plum,  Cherry  and  Apple,  the  chrysalis  forming  in 
the  latter  part  of  the  same  month  and  the  moth  appearing  toward 
the  first  of  the  next  June. 
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Apatela  lepusculina,  G-ue.  The  Cottonwood  Dagger. 

When  young  this  larva  is 
very  light,  almost  white  with 
a  distinct  black  dorsal  line, 
short  black  tufts  and  sparse¬ 
ly  covered  with  white  hairs ; 
when  full-grown  it  is  of  a 
greenish  yellow  color  thickly 
covered  with  long  soft  bright 
yellow  hairs,  which  do  not 
proceed  from  tubercles,  but 
grow  immediately  from  the 
body  and  turn  from  the  mid¬ 
dle  of  the  back,  curling  round 
the  sides ;  there  are  two  lit¬ 
tle  black  spots  on  the  top 
Fig.  42.— Apatela  lepuicuiina.  of  both  the  first  and  second 

segments  with  a  pale  yellow  line  between,  and  from  the  top  of  4,  fi, 
7,  8,  and  11  there  proceeds  a  straight  black  brush ;  it  remains  curled 
round  upon  the  leaf  when  at  rest.  First  brood  found  upon  the 
leaves  of  the  Cottoirwood  ( Populus  monilefera )  in  June,  the  second 
brood  in  July  and  September.  It  frequently  defoliates  the  tree  ;  when 
about  to  transform  it  seeks  some  sheltered  place  in  a  chink  of  the 
tree  or  under  the  cap  of  a  fence  in  which  to  form  a  chrysalis,  which 
is  dark  shiny  brown  and  encased  in  a  pale  yellow  cocoon  formed  of 
silk  intermingled  with  the  hairs  of  the  caterpillar. 

These  caterpillars  vary  considerably,  some  having  but  three  tufts, 
some  having  a  sixth  on  the  ninth  segment,  others  having  some 
black  hairs. 

Apatela  americana,  Harr.  The  American  Maple  Moth. 

The  larva  of  this  species  is  one  of  the  largest  of  the  group,  and 
wdien  full  grown  measures  from  If  to  2  inches  in  length.  It  is  of 
a  greenish- black  color,  covered  with  long  soft  yellow  hairs.  On 
the  top  of  each  segment  is  an  oval  greenish-yellow  spot,  situated 
transversely,  and  a  transverse  yellow  depressed  line  in  the  middle. 
On  each  side  of  each  segment  are  about  four  raised  black  dots ; 
body  sparsely  covered  with  long  black  bristles,  which  are  spear- 
shaped  at  the  tip,  and  proceed  from  the  skin  or  from  warts.  On 
top  of  the  fourth  segment  there  are  two  long,  slender,  erect  tufts  of 
black  hairs,  and  one  on  the  eleventh.  The  divisions  between  the 
segments  are  very  deep.  On  each  side  of  the  yellow  spot  on  the 
first,  fourth  to  ninth,  and  eleventh  and  twelfth  segments  there  are 
two  hairs  longer  than  the  rest.  Stomata  black;  underside,  feet  and 
tip  of  body  black.  Head,  chestnut-brown  ;  bilobed.  Feeds  on  Maple, 
Elm,  Linden,  Chestnut,  Cottonwood  and  Poplar. 

This,  like  the  previous  species,  when  at  rest,  is  curled  up  on  a 
leaf,  and  seeks  a  sheltered  place  to  undergo  its  transformations,  the 
moth  appearing  in  July. 
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Apatela  hamamelis,  Guen. 

This  larva  varies  in  color  from  pale  yellow  to  yellowisli-red,  with 
a  few  short  scattered  whitish  hairs  on  the  sides ;  a  row  of  con¬ 
nected,  triangular,  dark  brown  patches  and  spots  of  pale  brown  on 
the  sides.  Head  fiattish  in  front  and  similar  to  the  body  in  color. 
When  at  rest  it  remains  curled  around  in  the  center  of  the  leaf. 
It  is  about  one  inch  in  length.  Found  in  August  on  Chestnut  trees, 
making  a  cocoon  of  bits  of  wood  and  grains  of  earth  about  the  last 
of  August,  the  moth  appearing  the  following  June. 

Apatela  oblinita,  Guen.  The  Smeared  Dagger. 


The  larva  of  this  species 
is  black.  In  the  middle  of 
each  segment  is  a  crimson 
band  extending  from  the 
stomata  on  one  side  to  the 
same  on  the  other ;  on  each 
band  are  placed  six  reddish 
warts,  from  each  of  which 
proceeds  a  tuft  of  yellowish 


bristles,  the  dorsal  two  be- 
*  ing  farthest  apart.  On  each 
side  of  the  dorsum  is  a  yel- 
|  low  line  interrupted  by  the 
crimson  bands ;  also  inter¬ 
rupted  at  the  incisures  in 
such  a  manner  as  to  make 
the  black  dorsum  almost 
diamond  shaped  on  each 
ioint.  The  stiematal  line  is 


yellow  wart  emitting  a  tuft  of  bristles.  Between  the  yellow  lines 
are  pale  yellow  spots  of  different  sizes.  Stomata  oblong-oval  and 
pale.  Thoracic  legs  block ;  pro-legs  tipped  with  black.  Head  chest¬ 
nut-brown.  Found  in  June,  August  and  September  on  Smartweed, 
Apple,  Grape  and  Willow. 

Apatela  superans,  Guen. 

The  larva  of  this  species  is  the  “Green  Chestnut-backed  Cater¬ 
pillar,”  and  is  about  one  inch  in  length.  It  has  a  thick  body;  is  of 
a  green  color,  with  a  broad  chestnut- brown  dorsal  stripe  and  a 
yellow  sub-dorsal  line.  In  the  middle  of  the  stripe,  on  the  top  of 
the  second,  third  and  fourth  segments,  there  are  two  little  shining 
black  tubercles  (two  on  each),  and  on  each  of  the  others<  excepting 
the  last,  where  there  are  none,  there  are  four,  arranged  in  a  trans¬ 
verse  curved  line ;  each  tubercle  emits  one  or  more  black  hairs ;  on 
the  lower  sides  there  are  a  few  long  whitish  hairs. 

This  rare  caterpiller  is  found  on  Plum  leaves  in  June,  feeding 
singly. 
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Apatela  rubricoma,  Guen. 

The  larva  of  this  species  measures  1.25  inches  in  length.  It  is 
of  a  yellowish-green  color,  and  has  a  blackish  dorsal  stripe,  on  each 
side  of  which  is  a  yellow  line ;  a  thick  tuft  of  hair,  about  half  an 
inch  long,  arises  from  the  posterior  part  on  the  top  of  segments  3, 
4,  5,  6,  7  and  11 ;  these  are  white  in  the  younger  specimens  and 
blackish  in  the  older.  The  remainder  of  the  body  is  more  or  less 
covered  with  tusts  of  white  hairs  about  half  an  inch  in  length. 
Head  black.  In  a  curled  position  when  at  rest.  Feeds  on  Hack- 
berry  leaves.  Found  in  June  and  in  September ;  the  moth  from 
the  June  caterpillar  appears  in  August. 

Agrotis  c-nigrum,  Linn.  The  Black-C  Eustic. 

This  larva  is  known  as  the  “Spotted  Cut-worm,”  and  when  full- 
grown  is  1^  inches  in  length,  of  a  uniform  dark  greasy  gray  color, 
lighter  underneath ;  with  two  rows  of  elongated  black  patches  along 
the  hack,  which  occupy  the  posterior  two-thirds  of  each  segment, 
and  are  more  distinct  on  the  posterior  part  of  the  body  than  the 
anterior.  Previous  to  the  worm  casting  its  skin  the  last  time,  there 
is  a  fine  yellow  line  just  outside  these  patches.  In  the  lighter 
specimens  the  ground  color  on  the  back,  between  these  spots,  is 
variegated  a  little  so  as  to  show  a  faint  diamond-shaped  spot  on 
the  middle  of  each  segment,  the  two  darkest  points  being  at  the 
posterior  and  anterior  parts  of  the  segments.  Sometimes  the  ground 
color  has  a  slightly  brownish  tinge,  which  under  the  pocket  lens 
is  seen  to  he  caused  by  minute  brown  spots ;  in  these  specimens 
the  black  elongate  patches  are  nearly  obsolete  on  the  anterior  part 
of  the  body.  They  are  found  in  March  and  April  feeding  on  Grass, 
Vegetables,  Pear  tree  and  Maple  ( Acer  dasycarpum). 

Agrotis  subgothica,  Harr.  The  Gothic  Dart. 


This  larva,  known  as  the 
“Dingy  Cut- worm,”  is  one  inch 
in  length,  of  a  dingy  white  color, 
with  a  pale  buff  dorsal  line, 
edged  on  each  side  with  an  ob¬ 
scure  dark  line,  and  three*  in¬ 
conspicuous  broader  lines  on 
each  side ;  stiff  short  hairs  arise 
from  piliferous  spots.  Head 
dark,  finely  sprinkled  with  white. 
Fig. 44— Agrotis  subgothica.  Moth.  Found  in  June  in  gardens  cut¬ 
ting  off  plants  indiscriminately ;  the  chrysalides  are  formed  in  July, 
and  the  moths  issue  in  September. 


Agrotis  tricosa,  Lint.  The  Perplexing  Dart. 

But  little  is  known  of  the  larva  of  this  species,  but  as  the  moth 
is  very  closely  related  to  both  the  subgothica  and  herilis,  it  is  quite 
probable  that  the  larva  also  resembles  the  larvae  of  those  species. 
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Agrotis  herilis,  Grote.  The  Master  Dart. 

This  larva  is  1.25  inches  in  length ;  is  of  a  dirty  white  or  ash- 
gray  color,  inclining  in  some  instances  to  carneous ;  dorsal  line 
whitish,  edged  on  each  side  with  dark ;  three  lateral  dark  broader 
stripes,  the  lower  one  the  broadest,  separated  by  two  paler  ones ; 
quite  often  an  indistinct  glaucus  white  stripe  under  the  lower  broad 
dark  one ;  piliferous  spots  good  sized,  either  black  or  brown,  from 
each  of  which  arises  a  short  stiff  hair;  a  few  hairs  on  other  parts 
of  the  body.  Head  shiny  black,  or  in  some  individuals  finely 
speckled  with  white,  especially  at  the  sides,  with  the  usual  inverted 
Y  mark.  Underside  dull  white ;  legs  marked  with  smoky  brown. 
Found  in  fields  and  gardens  in  the  Spring. 

Agrotis  tessellata,  Harr. 

This  larva  is  thick  and  cylindrical,  grayish  in  color,  sometimes 
slightly  tinged  with  yellowish ;  about  an  inch  and  a  quarter  long ;  a 
white  dorsal  line,  with  a  dark  one  each  side  of  it ;  on  each  side 
three  dark  stripes,  separated  by  two  pale  ones,  the  lower  one  being 
the  broadest,  sometimes  a  glaucus  white  stripe  below  the  lower 
dark  one,  below  this  and  the  underside  dull  white.  Head  and  neck 
shining  black,  inverted  Y  mark  white ;  on  each  side  of  the  neck  a 
dull  white  stripe ;  legs  and  pro-legs  mottled  with  brown. 

The  moths  appear  about  the  first  of  July,  and  the  eggs  are  soon 
after  laid  on  the  ground  at  the  roots  of  grass,  weeds  or  other  vege¬ 
tation  upon  which  the  young  larvae  are  to  feed.  When  the  weather 
begins  to  grow  colder  they  descend  several  inches  into  the  ground, 
where  they  remain  torpid  during  the  Winter,  and  come  forth  the 
first  warm  days  of  Spring. 

i 

Agrotis  scandens,  Riley.  The  Climbing  Rustic. 

This  larva  is  the  Climbing  Cut-worm.  When  full  grown  it 
measures  1.40  inches  in  length ;  is  a  very  light  yellowish  gray  color 
covered  with  different  sized  greenish  patches;  a  distinct  dorsal  line, 
and  a  less  distinct  sub-dorsal  and  stigmatal  line ;  below  the  stig- 
matal,  one  less  distinct ;  the  upper  piliferous  spots  are  black ;  those 
on  the  sides  lighter ;  stomata  black,  bristles  fine  and  small ;  head 
tawny,  with  two  black  spots  in  front  and  two  eye  spots  each  side. 
Found  in  April  depredating  on  Apple  trees  and  Grape  vines.  They 
have  a  habit  of  climbing  the  trees  during  the  night,  at  which  time 
they  do  their  feeding ;  they  go  into  the  ground  to  pupate  toward 
the  last  of  May,  and  in  nine  days  the  moths  appear. 
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Agrotis  messoria,  Harr.  The  Reaping  Rustic. 


This  larva  is  the  Dark  Sided 
Cut- worm.  It  is  about  1.10 

inches  in  length ;  of  a  dingy 
ash-gray  color,  darker  on  the 
sides,  with  a  dark,  dingy  dorsal 
line ;  on  each  segment  there  are 
eight  small  black,  shining,  raised 
spots,  from  each  of  which  pro¬ 
ceeds  a  short  hair,  or  bristle ; 
stomata  black,  with  one  of  the 
black  spots  placed  close  to  the  anterior  side  of  them  on  each  seg¬ 
ment  ;  the  posterior  extremity  has  a  greenish  tinge ;  under  side  and 
legs  somewhat  lighter  than  the  upper.  Head  similar  in  color  to  the 
body,  and  shining ;  thick  on  the  upper  side,  thinner  below. 

This  larva  possesses  the  climbing  habit  of  the  Climbing  Rustic, 
and  may  be  found  in  the  ground,  among  Cabbages,  Potato  hills, 
in  Corn  fields  and  Flower  gardens. 


Fig.  45.  Agrotis  messoria.  Moth  and  larva. 


Agrotis  ypsilon,  Ratt.  The  Lance  Rustic. 

The  larva  of  this  species  is  the  Greasy 
Cut- worm,  or  Black  Cut- worm,  and  meas¬ 
ures  from  1.50  to  1.60  inches  in  length. 
It  varies  in  color,  from  a  dark  greasy 
gray  to  a  dull  leaden  brown ;  a  faint  dirty 
yellowish  white  dorsal  line,  and  a  sub¬ 
dorsal  line  more  distinct ;  on  the  side  two 
indistinct  pale  lines ;  on  each  segment 
there  are  eight  shiny-black  piliferous  spots, 

four  on  each  side  :  one  small  one  is  sit- 
Fig.  46.  Agrotis  ypsilon.  Moth.  uated  aboye  the  sub-dorsal  line  Oil  the 

anterior  part  of  the  segment,  another  larger  one  just  below  it  a 
little  back  of  the  middle  of  the  segment,  one  is  placed  just  above 
the  stigmatal  line,  and  another  below  it  in  a  similar  position  to 
those  above  ;  under  side  a  dull  lead  color ;  pro-legs  greenish,  thoracic 
legs  light  brown.  Head  light  brown,  darker  above,  and  a  dark  brown 
spot  on  each  side ;  inverted  A  mark  light  brown. 

This  worm  is  one  of  the  most  pernicious  cut-worms  of  the  group ; 
when  in  confinement  it  will  eat,  with  equal  relish,  vegetables,  Apple 
and  Grape  leaves ;  it  has  been  found  in  gardens,  cutting  Tomato 
plants,  Cypress  vines,  Tobacco  and  Corn.  It  is  found  in  May,  and 
changes  to  a  chrysalis  in  June  ;  the  moths  appearing  a  month  later. 

Agrotis  saucia,  Hub.  The  Unarmed  Rustic. 

This  larva  is  the  Variegated  Cut-worm,  and  is  hatched  from  a 
pink-colored  egg,  with  ribs  radiating  from  a  common,  center.  These 
eggs  are  laid,  in  batches,  on  a  twig  or  a  leaf.  The  young  larva  is 
a  minute  yellowish  thread-like  worm,  with  the  dark  piliferous  spots 
quite  distinct.  Before  the  first  molt,  they  have  the  looping  habit 
found  in  the  Geometers,  or  Span-worms.  When  full  grown,  it  is 
two  inches  long ;  varies  in  color  from  light  to  dark  gray,  and  finely 
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mottled  with  light  brown  and  very  dark  brown,  or  black,  with  dark 
velvety,  longitudinal  marks  on  the  sides,  near  the  sub-dorsal  and 
stigmatal  regions,  each  one  about  half  the  width  of  the  segment ; 
the  11th  segment  is  slightly  raised,  and  contains  a  black  or  dark 
brown  mark  in  the  shape  of  a  triangle ;  a  longitudinal  row  of  yel¬ 
low  points  on  the  back,  one  on  each  segment  just  back  of  the 
middle ;  a  yellowish  stripe  below  the  stomata ;  piliferous  spots  not 
prominent,  and  similar  in  color  to  the  body,  a  very  short  hair  pro¬ 
ceeds  from  each.  Under  side,  legs  and  pro-legs  gray  with  greenish 
tinge  and  speckled.  Head  light  gray,  speckled. 

This  is  one  of  the  most  voracious  of  the  Cut-worms,  and  may  be 
found  at  any  time  during  their  season  hidden  in  the  ground  near 
some  plant,  and  often  coiled  up  in  a  young  cabbage  head,  where  it 
has  made  a  passage  like  a  true  borer ;  they  feed  almost  indiscrimi¬ 
nately  on  any  plant  in  their  reach,  and,  appearing  as  they  do  in 
May,  are  very  destructive  to  all  early  vegetables.  There  are  probably 
two  broods,  as  it  requires  but  35  days  to  go  through  all  of  their 
transformations,  and  the  moths  appear  in  June;  probably  another 
brood  later. 

Agrotis  clandestina,  Harr.  The  Clandestine  Owlet  Moth. 

« 

The  larva  is  the  W-marked  Cut-worm,  named  by  Prof.  Piiley  on 
account  of  the  markings  on  its  back  which  resemble  the  letter  W. 
It  has  the  habit  of  climbing  trees  noted  in  the  Climbing  Bustic ;  it 
measures,  when  full-grown,  1.15  inches,  and  is  of  an  ash-gray  color, 
with  a  yellowish  tinge  on  the  back  and  sometimes  greenish  on  the 
thorax  and  upper  sides ;  finely  sprinkled  with  black  and  brown 
spots ;  a  fine  dorsal  line  of  a  lighter  color,  with  darker  shadings  on 
each  side  of  it  at  the  sutures  of  the  segments ;  a  sub-dorsal  line  of 
a  light  sulphur-yellow  color ;  a  dark  wavy  stigmatal  line,  below 
which  are  flesh-colored  markings ;  on  all  but  the  thoracic  segments 
there  is  a  row  of  black  velvety  marks  on  each  side  of  the  dorsum, 
which,  looking  from  the  end  to  the  head,  have  the  form  of  a  W ; 
underside  and  pro -legs  greenish-gray;  thoracic  legs  brownisli-black. 
Head  black,  white  at  the  sides,  with  the  inverted  V-mark  white. 

Agrotis  lubricans,  Grote. 

To  the  casual  observer,  this  larva  is  grass-green,  with  a  white 
stripe  on  each  side ;  it  is  about  1.25  inches  in  length ;  by  the  use  of 
a  pocket  lens,  it  is  found  to  be  marked  with  white  and  black ;  a 
dorsal  line  of  greenisli-white,  a  very  fine  black  sub- dorsal  line  ;  below 
the  stomata  a  broad  line  of  creamy-wliite,  below  which,  on  each 
segment,  it  is  slightly  cloudy ;  piliferous  spots  very  small,  black, 
each  emitting  a  short  hair. 

Probably  two-brooded;  found  in  June  and  August  in  gardens. 


Agrotis  cupida,  Grote. 

The  larva  of  this  species  is  of  a  greenish  color,  and  may  be 
found  at  night  depredating  upon  Grape-vines.  It  crawls  along  the 
vines  until  it  reaches  a  bud,  when  it  stops  and  devours  it ;  com- 
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mencing  its  depredations  as  soon  as  the  rbuds  begin  to  start.  An 
account  of  it  from  Erie  county,  Ohio,  shows  an  immense  amount  of 
injury  done. 

The  moth  may  be  found  in  July  and  August. 

Agrotis  annexa,  Fr. 

This  larva  is  of  a  pale  gray  or  slightly  greenish  color,  with  the 
vascular  and  sub-dorsal  regions  of  a  reddish-gray,  the  last  sending 
upon  the  middle  of  each  ring  three  oblique  dashes  in  the  form  of 
cheveron ;  the  stigmata!  area  is  enclosed  between  two  similar  lines, 
and  upon  the  upper  of  these  lines  the  stomata  are  placed,  which 
are  brown.  Head  reddish;  all  the  feet  are  concolorous. 

Abbot  represents  this  caterpillar  as  living  upon  the  Leguminose 
plants. 

Fabricius  says  it  lives  at  the  roots  of  herbs,  as  do  other  species 
of  Agrotis. 

Mamestra  distincta. 

When  full-grown,  this  larva  is  1.25  inches  long,  of  a  green  color 
and  marked  with  greenish-white ;  a  very  faint  dorsal  line,  bordered 
each  side  with  a  darker  shade  of  green,  sub-dorsal  line  distinct, 
stigmatal  line  faint ;  body  irregularly  mottled  with  small  spots  of 
the  same  greenish- white  color.  Head  a  little  smaller  than  the  other 
segments  and  of  a  nearly  uniform  green  color. 

Found  on  Grape-vines  in  June,  pupating  the  last  of  June,  and  the 
moths  appearing  the  next  March. 

The  chrysalis  is  subterranean,  the  anal  end  tipped  with  four 
bristles,  two  rather  stout,  the  other  two  about  half  as  long  and  more 
slender. 

Mamestra  adjuncta,  Guen. 

This  larva,  as  described  by  Mr.  L.  W.  Goodell,  of  Amherst,  Mass., 
differs  from  that  of  Mr.  Lintner,  by  being  brown  instead  of  green. 
Mr.  Goodell’s  description  is  as  follows : 

“Body  smooth,  thick  and  uniform  to  the  11th  segment,  from  which 
it  tapers  abruptly  to  the  end.  Cinnamon-brown ;  a  large  sub-dorsal, 
velvety  dark-brown  shade  on  the  4th,  5th  and  11th  rings,  and  on 
each  of  the  remaining  rings,  except  the  three  first  and  last  one,  is  a 
dorsal  curved  line,  and  two  small  roundish  spots  of  the  same  color ; 
two  larger  square  dark  brown  dorsal  spots,  edged  with  yellowish. 

Mamestra  subjuncta,  G.  and  B.  The  Subjoined  Mamestra. 

The  larva  of  this  species  is  the  Speckled  Cut-worm,  and  is  about 
1.60  inches  in  length,  of  a  flesh-gray  color  and  inclining  to  a  rust 
color ;  in  the  middle  of  each  segment,  finely  sprinkled  with  very 
minute  black  and  white  specks ;  an  interrupted  white  dorsal  line 
and  a  similar  sub-dorsal  line,  these  being  distinct  on  the  posterior 
part  and  indistinct  on  the  anterior  part  of  each  segment ;  a  stripe 
on  the  side  of  the  body  lighter  than  the  general  color;  on  the  top 
of  each  segment,  situated  anteriorly,  are  two  distinct  spots ;  on  the 
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second  segment  there  are  three  longitudinal  white  lines,  and  its 
anterior  edge  is  white ;  legs  and  tip  of  the  body  greenish.  Head 
light  shining  brown  with  two  outwardly- diverging  darker  marks. 
Found  in  gardens  feeding  on  vegetables,  especially  Cabbage.  Before 
changing  into  chrysalides  they  become  an  almost  uniform  pale-dirty 
yellow  color,  with  the  markings  almost  entirely  obliterated. 


Mamestra  renigera,  Steph.  Figure  8  Minor  Moth. 

The  larva  is  the  small  white- 
bristly  Cut-worm,  about  .75  of  an 
inch  long,  of  a  dusky-yellowish 
color,  which  is  caused  Jby  the  very 
minute  white  specks  with  which  it 
is  sprinkled,  tapering  each  way 

Fig.  47.— Mamestra  Renigena.  Moth  and  from  the  four  middle  segments ;  a 
larva.  broad  dorsal  stripe  lighter  than  the 

body,  with  a  row  of  elliptical  spots  in  the  centre  of  it ;  on  the  side 
there  is  a  dark- brown  line,  below  this  a  lighter  one,  very  narrow, 
then  a  dark  drab  or  yellowish-gray  one,  below  the  stigmata  one  _  of 
a  light  gray  color ;  stiff  yellowish  bristles  arise  from  the  usual  pili¬ 
ferous  spots;  underside  dark,  yellowish-gray;  thoracic  legs  brown; 
pro-legs  dark  at  the  base.  Head  dark. 

Found  in  August  in  flower  gardens. 


Hadena  devastatrix,  Brace.  The  Devastating  Dart. 

This  larva  is  the  Glassy  Cut-worm,  and  measures  1.75  inches  in 
length ;  of  a  translucent,  grassy-green  color  with  a  tinge  of  blue, 
lighter  posteriorly  than  anteriorly,  and  usually  a  very  deep  bluish 
dorsal  line;  four  distinct  piliferous  spots  on  each  segment,  each 
slightly  ringed,  from  each  of  which  proceeds  a  hair,  and  on  the 
anterior  edge  of  the  segment  two  simple  spots  without  hairs.  Head 
bright  Venetian  red,  mandibles  black ;  cervical  shield  very  distinct, 
hard,  polished  and  of  a  dark-brown  color.  Found  underground  near 
Cabbage  plants,  in  May. 

Hadena  arctica,  Boisd.  The  Amputating  Brocade  Moth. 

The  larva  is  the  Yellow-headed  Cut-worm,  and  is  of  a  pale-smoky 
color,  with  a  bright  tawny  yellow  head.  It  is  about  1J  inches  in 
length ;  cervical  shield  distinct,  same  color  as  the  head ;  anal  plate 
brown ;  piliferous  spots  emitting  short  hairs.  Head  with  a  few  scat¬ 
tering  hairs. 

Calpe  canadensis,  Bethune. 

The  larva  of  this  species  is  about  1J  inches  long,  of  a  bluish- 
white  color;  a  dorsal  row  of  transverse  black  dashes,  a  yellow  stig- 
matal  stripe,  with  another  row  of  transverse  black  dashes  just 
above  it,  some  of  them  uniting  with  those  of  the  dorsal  row,  thus 
forming  black  bands;  venter,  black  or  deep  green;  thoracic  legs 
brown,  abdominal  legs  black.  Head  shining  yellow,  marked  with 
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two  black  spots  on  the  upper  part  of  the  face,  three  black  spots 
near  the  jaws  and  a  black  spot  on  each  side  of  the  head.  Found 
on  Meadow  rue  ( Thalictrum )  from  April  to  August. 

Pseudo  glossa  lubricalis,  Geyer. 

Larva  f  of  an  inch  long ;  of  a  dull  purplish-brown  color ;  two  rows 
of  alternate  black  and  yellow  tubercles  on  the  anterior  part  of  the 
segment,  the  tip  of  each  bent  backward  at  nearly  a  right  angle,  the 
yellow  ones  on  the  posterior  part  bent  forward ;  some  of  the 
black  tubercles  are  ringed  with  yellow  at  the  base ;  a  few  piliferous 
spots  on  each  side  of  the  body,  from  which  arises  a  short  bristle. 
Usually  found  on  the  ground  beneath  pieces  of  wood,  in  June  and 
July.  Feeds  on  grass,  and  spins  a  cocoon. 

Chytolita  morbidalis,  Guen. 

The  larva  measures  about  f  of  an  inch  in  length ;  it  is  broadly 
convex  on  the  upper  side,  and  somewhat  flattened  on  the  under ;  it 
is  of  a  reddish  color,  mottled  with  yellow ;  the  first  segment  being 
darker  than  the  others,  and  covered  with  black  dots ;  a  dorsal  line 
of  a  dark  color ;  on  each  side  of  the  second  and  third  segments  are 
seven  piliferous  spots,  arranged,  first,  four  trans\Tersely,  then  two 
obliquely,  below  these  one  by  itself ;  on  each  segment,  from  four  to 
nine,  are  eight  similar  spots,  the  first  two  being  arranged  obliquely, 
then  three  in  a  curved  transverse  row,  and  below  these  three  in  the 
form  of  a  triangle.  Head  small,  dark  grayish.  Feeds  on  grass  and 
Hazel.  Found  in  May  and  July.  Spins  a  cocoon. 

Laphygma  frugiperda,  Guen.  The  Fall  Army-worm. 

This  larva  is  variable  in  color,  gen¬ 
erally  black  when  young,  but  when 
full-grown  varying  from  pale  brown  to 
dirty  green,  sometimes  with  pink  and 
yellow  admixed,  or  mottled  with  crim¬ 
son  and  yellow  and  brown  markings ; 
the  dorsum  is  brownish,  with  a  nar¬ 
row  dorsal  line  bordered  each  side 
with  a  darker  shade ;  on  each  side  of 
the  body  is  a  dark  line  that  is  bord¬ 
ered  above  with  yellow ;  below  the  sto¬ 
mata  is  a  buff  or  flesh-colored  line 
bordered  above  with  a  wavy  yellow  line.  Appears  in  the  Fall  and 
feeds  on  both  Wheat  and  Corn. 

Prodenia  commelinje,  Guen.  The  Spider  Owlet  Moth. 

The  larva  of  this  species  is  the  Wheat  Cut-worm,  and  is  black; 
the  dorsal  line  is  somewhat  brownish,  and  a  more  dingy  shade  each 
side  of  it;  the  sub-dorsal  region  is  very  dark,  and  at  its  junction 
with  the  dorsum  there  is  a  pale  buff  line ;  on  the  sides  and  near 
the  middle  it  is  finely  sprinkled  with  a  light  color ;  the  piliferous 
spots  are  black,  those  on  the  back  usually  with  white  at  the  base ; 
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outwardly,  stigmatal  line  light-buff.  Head  deep  polished  brown,  with 
the  inverted  Y  mark  white;  cervical  shield  the  same  color  as  the 
back ;  caudal  plate  with  black  spots,  between  which  is  a  longitudinal 
cream-colored  dash.  Feeds  on  Wheat. 

Prodenia  lineatella. 

Length  1.35  inches;  dorsal  line  pinkish  lilac;  the  dorsal  space 
contains,  first,  a  series  of  dark  brownish-drab  spots,  the  broadest 
part  occupying  the  center  of,  each  joint,  the  spots  connecting  with 
each  other  at  the  union  of  the  segments.  These  spots  extend  from 
the  dorsal  line  two-thirds  of  the  distance  to  the  sub-dorsal ;  on  the 
sub-dorsal  rests  a  series  of  either  triangular  or  semi-oval  velvety 
black  spots,  one  to  each  joint  on  each  side  of  the  body ;  these  ex¬ 
tend  half-way  to  the  dorsal  line,  thus  encroaching  a  little  upon  the 
drab  spots ;  sub-dorsal  line  the  same  color  as  the  dorsal,  with  a 
narrow  bright  yellow  semi-elliptical  spot  at  the  base  of  each  black 
spot.  All  of  the  dorsal  space  not  filled  with  these  three  series  of 
spots  is  gray,  irregularly  striped  with  fine  white  substigmatal  lines, 
and  a  line  in  the  middle  of  the  sub-dorsal  space  the  same  color  as 
the  dorsal ;  the  space  above  this  intermediate  line  is  about  the  same 
color  as  the  line,  but  irregularly  striped  with  fine  black ;  below  the 
same  line  the  space  is  black,  irregularly  striped  with  whitish,  not 
quite  white ;  below  sub-stigmatal  line,  carneous-gray  spotted  with 
white.  Head  and  cervical  shield  black.  Found  in  garden  Aug.  20. 
Pupated  Aug.  25.  Moth  appeared  Sept.  11.  Fed  on  Salsify,  Peach 
and  Raspberry  leaves. 


Nephelodes  violans,  Guen.  The  Violet  Neplielodes. 

This  is  a  robust  larva,  1.75  inches  in  length;  on  the  sides  are 
four  broad  dark-brown  stripes,  alternating  with  three  narrow  gray¬ 
ish  yellow  ones ;  the  lower  stripes  are  somewhat  mottled  with  a 
lighter  color ;  head  yellowish-gray,  marked  a  little  with  brown ;  cer¬ 
vical  shield  dark,  almost  blacky 

This  resembles  the  Cut-worms  in  the  habit  it  has  of  feeding  at 
night.  It  is  generally  found  hidden  under  dead  grass,  but  feeds  on 
Grass,  Corn  and  Knot-grass  ( Polygonum  aviculare).  Found  in  April 
and  May,  pupates  in  June,  and  the  moths  issue  the  following  Sep¬ 
tember. 

Leucania  pseudargyria. 

Length  about  one  inch ;  general  color  light  reddish-brown,  sprin¬ 
kled  over  with  dark  brown ;  a  fine  dorsal  line  of  the  ground  color, 
without  the  dark-brown  specks. 

In  the  dorsal  space  there  is  an  aggregating  together  of  the  dark 
brown  specks  so  as  to  form  a  faint  V  on  each  joint  when  seen  from 
behind,  though  at  the  same  time  the  specks  form  two  very  faintly 
indicated  longitudinal  lines  each  side  of  the  dorsal ;  sub-dorsal  space 
sprinkled  with  the  brown,  but  lighter  than  the  dorsal ;  below  the 
stigmata  there  are  very  few  of  the  brown  specks ;  no  distinct  sub¬ 
dorsal  and  sub-stigmatal  lines ;  pro-legs  with  a  patch  of  brown  at 
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the  base.  Head  about  the  same  color  as  the  body,  mottled  with 
brown;  cervical  shield  dark  brown,  small;  anal  plate  brown;  pili¬ 
ferous  spots  small  brown.  Found  March  8,  1878.  Pupated  March 
21  on  top  of  dirt  beneath  some  grass  without  cocoon.  Moth  appeared 
April  18.  Fed  on  grass. 

Plusia  brassic^e,  Eiley. 


The  characters  of  this 
larva  are  briefly  given  as 
follows,  a  fuller  description 
being  given  on  page  35  of 
my  former  report. 

The  caterpillar  is  of  a 
greenish  color,  with  three 
yellow  longitudinal  lines,  one 
along  the  back,  the  others 
on  the  sides ;  between  these 
are  several  tubercular  black 
spots,  each  bearing  a  pale 
hair ;  the  tail  is  black ;  when 
-  full  grown  it  is  about  an 
inch  and  a  half  long.  The 
eggs  are  deposited  in  clus¬ 
ters,  usually  on  the  under- 
Fig.  49.— Plusia  brassiere.  Moth,  pupa,  larva.  side  0f  the  leaf.  The  Cater¬ 
pillars  soon  hatch  and  are  gregarious  in  their  habits. 

They  feed  on  the  leaves  of  Cabbage,  Turnips,  Eadish,  Mustard 
and  other  cruciferous  plants. 
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The  following  paper,  by  Mr.  D.  W.  Coauillett,  is  deemed  of  suffi¬ 
cient  importance  to  warrant  its  introduction  here  without  any 
modification.  It  is  true  that  by  so  doing  several  descriptions  will 
be  duplicated,  but  it  is  impossible  for  me  to  separate  and  omit  these 
parts  without  doing  injustice  to  the  author.  Moreover  the  descrip¬ 
tions  by  different  parties  vary  more  or  less,  each  having  something 
in  it  that  the  other  has  not. 

The  reader  will  observe  that  the  author  has  adopted  some  of  the 
new,  or  revised  genera,  not  used  in  the  other  part  of  the  report. 
I  have  felt  it  due  to  the  author  to  leave  these  as  he  has  given 

them. 


CYKUS  THOMAS. 
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LIST  OF  LAKViE. 


A  list  of  the  Larvae  described  in  the  following  pages,  showing  the 
sections  in  which  they  are  to  he  found : 

1.  Acrobasis  nebulo,  IY,  3. 

2.  Acronycta  oblinita,  VIII,  10. 

3.  Actias  luna,  X,  9. 

4.  Adipsophanes  micellus,  XI,  5. 

5.  iEgeria  tipuliformis,  II,  4. 

6.  Agrotis  c-nigrum,  XIII,  5. 

7.  Alypia  octomaculata,  IX,  3. 

8.  Anisopterix  pometaria,  I,  5. 

9.  Arctia  arge,  YIII,  8. 

phalerata,  VIII,  12. 
isabella,  YIII,  7. 

10.  Argynnis  bellona,  XIII,  1. 

egleis,  VI,  16. 
idalia,  YI,  7. 
myrina,  YI,  2. 

11.  Arsilonclie  henrici,  YIII,  13. 

12.  Asopia  farinalis,  IY,  4. 

13.  Botis  penitalis,  III,  li 

14.  Collosamia  promethea,  X,  3. 

15.  Calpe  canadensis,  IX,  1. 

16.  Carpocapsa  pomonella,  II,  2. 

17.  Catocola  grynea,  XIII,  2. 

linella,  XII,  4. 

18.  Ceramica  picta,  XIY,  1. 

19.  Cherocampa  tersa,  V,  8. 

Chytoleta  morbidalis,  XIII,  5. 

20. '  Citlieronia  regalis,  YI,  5. 

21.  Clisiocampa  americana,  III,  14. 

22.  Coelodasys  anicornis,  I,  1. 

23.  Coleophora  malivorella,  IV,  2. 
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*24.  Cossus  centerensis,  II,  5. 

25.  Crambocles  talidiformis,  XI,  4. 

26.  Ctenuclia  virginica,  VIII,  9. 

27.  Danais  archippus,  VI,  8. 

28.  Dapsilia  rutilana,  III,  9. 

29.  Darapsa  versicolor,  V,  2. 

80.  Daremma  undulosa,  V,  4. 

81.  Datana  ministra,  VII,  6. 

82.  Deilephila  chamcenerii,  V,  5. 

lineata,  V,  6. 

83.  Drasteria  erechtea,  I,  . 

34.  Dryocampa  senatoria,  V,  1. 

35.  Erasia  texana,  VI,  15. 

36.  Euchates  collaris,  VIII,  6. 

37.  Eucronia  mira,  VI,  12. 

38.  Eudamus  proteus,  XIII,  6. 

tityrns,  III,  8. 

39.  Eudryas  grata,  IX,  6. 

unio,  IX,  4. 

40.  Exartema  fascianatum,  III.  3. 

41.  Gastropacha  americana,  VII,  5. 

42.  Gelechia  flavocostella,  III,  4. 

43.  Gortyna  nitela,  II,  3. 

44.  Grapta  comma,  VI,  8. 

interrogation^,  VI,  14. 

45.  Halesidota  caryae,  VIII,  2. 

tesselaris,  VIII,  1. 

46.  Heliotliis  armigera,  II,  1. 

47.  Hibernia  tiliaria,  I,  8, 

48.  Hypena  scabra,  I,  3. 

evanidilis,  I,  2. 

49.  Hypliantria  textor,  III,  13. 

50.  Hyperchiria  io,  VIII,  5. 

51.  Hypropepia  fucosa,  XIII,  4. 

52.  Leucama  harveyi,  XIV,  2. 

phragmitidicola,  XIV,  3. 

53.  Leucarctia  acnea,  VIII,  11. 

54.  Loxotaenia  rosaceana,  III,  7. 

55.  Limenitis  dissipus,  VI,  4. 

56.  Macrosila  cingulata,  V,  1. 

Carolina,  V,  3. 

57.  Melitsea  baroni,  VI,  11. 

58.  Nematocampa  filimentaria,  1,  7. 

59.  Neonympha  eurptris,  XIII,  3. 

60.  Notodonta  unicornis,  XII,  1. 

61.  Orgyia  leucostigma,  VII,  3. 

62.  Pamphila  delaware,  X,  1. 

peckius,  X,  11,  and  XII,  6. 
phylacus,  X,  6. 
palatka,  III,  10. 
maculata,  X,  5. 

63.  Papilio  asterias,  IX,  6. 

philenor,  VI,  13. 
turnus,  IX,  7. 
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64.  Paragyia  clintonia,  VII,  1. 

parallela,  VII,  2. 

65.  Penthina  nimbatana,  III,  5. 

66.  Perophora  melshimerii,  IV,  1. 

67.  Philampelis  achemon,  XII,  3. 

pandorns,  X,  2. 

68.  Phoxtopteris  nnbeculana,  III,  6. 

69.  Pyrameis  cardui  and  huntera,  III,  1  and  2. 

70.  Phyciodes  harrisii,  VI,  6. 

mycteris,  VI,  18. 
tharos,  VI,  7. 

71.  Pieris  protodice,  X,  10. 

rapae,  X,  12. 

72.  Platycerura  fnrcella,  VIII,  3. 

73.  Plusia  precationis,  I,  6. 

74.  Psendoglossa  lubricalis,  XII,  2. 

75.  Psychomorpha  epimenis,  IX,  2. 

76.  Pyrophila  pyramidalis,  VII,  3. 

77.  Samia  cecropia,  X,  7. 

Columbia,  X,  8. 

78.  Satyrus  nepkele,  XII,  2. 

79.  Scepsis  fulvicollis,  VIII,  14. 

80.  Sesia  diffinis,  V,  10. 

tenuis,  V,  9. 

81.  Smerintlius  modestus,  V,  7. 

82.  Spilosoma  virginica,  VIII,  4. 

83.  Telea  polyphemus,  X,  4. 

84.  Telesilla  cinerola,  XI,  1. 

85.  Tolpe  velleda,  VII,  4. 

86.  Tortrix  fervidana,  III,  12. 

87.  Vanessa  antiopa,  VI,  10. 

milberti,  VI,  17. 

88.  Xyleutes  robiniae,  II,  6. 
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LARVAE  OF  LEPIDOPTERA. 

By  D.  W.  Coquillett. 


SECTION  II. 


The  larvae  belonging  to  this  section  are  commonly  called  cater¬ 
pillars  ;  their  bodies  are  divided  by  impressed  rings  into  about  12 
parts,  called  segments.  These  segments  are  numbered  from  the 
head  backward ;  that  is,  the  segment  back  of  the  bead  is  numbered 
1,  the  one  back  of  this  number  2,  and  so  on.  A  few  authors  call 
the  head  the  first  segment,  and  the  segment  back  of  this  number 
2 ;  but  this  is,  in  our  estimation,  very  inconsistent,  and  in  the  fol¬ 
lowing  pages  the  segment  back  of  the  bead  is  always  numbered 
1,  and  the  other  segments  are  numbered  to  correspond  with  this. 

Caterpillars  are  provided  with  from  10  to  16  legs ;  those  which 
have  the  latter  number  have  6  legs  under  the  fore  part  of  the 
body,  8  under  the  middle,  and  2  under  the  last  segment.  In  those 
which  have  a  less  number  of  legs  than  16,  the  legs  missing  are 
usually  those  under  the  middle  of  the  body ;  in  some  which  have  14 
legs,  however,  the  legs  under  the  last  segment  are  either  entirely 
wanting,  or  their  place  is  supplied  by  a  pair  of  short  tubes.  The 
legs  beneath  the  fore  part  of  the  body  are  called  thoracic ;  those 
beneath  the  middle  of  the  body,  abdominal;  and  those  beneath  the 
last  segment,  the  anal. 

In  the  descriptions  certain  terms  are  used  which  will  need  ex¬ 
plaining.  The  dorsal  line  is  in  the  middle  of  the  hack ;  the  sub-dorsal 
line  is  midway  between  the  dorsal  line  and  the  spiracles,  or  breathing 
pores,  which  are  18  in  number,  and  are  situated  one  on  each  side 
of  the  first  segment,  and  of  the  segments  from  4  to  11  inclusive ; 
the  stigmatal  line  includes  the  spiracles.  The  dorsal  space  extends 
from  the  dorsal  line  half-way  to  the  spiracles ;  the  sub-clorsal  space 
extends  from  the  spiracles  half-way  to  the  dorsal  line ;  the  stigmatal 
space  is  between  the  spiracles  and  the  base  of  the  legs,  but  this 
term  is  seldom  used ;  the  under  part  of  the  body  is  the  venter. 
There  is  sometimes  a  polished  spot  on  top  of  the  first  segment ; 
this  is  called  the  cervical  shield ;  a  similar  spot  on  top  of  the  last 
segment  is  called  the  anal  plate.  Piliferous  spots  are  small  raised 
spots  or  dots,  usually  of  a  brownish  color,  situated  on  various  parts 
of  the  body. 

—10 


After  each  description  is  usually  given  the  time  of  the  year  at 
which  the  caterpillar  appears,  its  food-plant,  and  its  manner  of 
transformation ;  that  is,  whether  it  suspends  itself,  spins  a  cocoon, 
or  enters  the  earth  before  assuming  the  chrysalis  form.  The  author’s 
name  is  appended  to  each  description,  although  the  description  is 
not  always  in  his  own  words,  as  it  was  thought  best  to  change 
some  of  the  terms  used  in  order  to  secure  a  greater  uniformity  in 
the  descriptions,  but  the  author’s  meaning  has  in  all  cases  been 
preserved. 


ANALYTICAL  KEY 


TO  THE  GROUPS  OF  SECTiON  II. 


Body  provided  with  10,  1*2  or  14  legs . Group  I. 

Body  provided  with  16  legs. 

Larva  lives  in  the  fruit,  stems  or  roots  of  plants . Group  II. 

Larva  lives  in  or  under  a  web,  in  a  nest  of  leaves,  or 

in  the  fold  or  roll  of  a  leaf . Group  III. 

Larva  lives  in  cases  or  tubes,  in  honeycombs,  old  hay, 

flour,  etc . Group  IY. 

Larva  lives  exposed  upon  the  leaves  of  plants. 

Body  with  one  or  more  horns  or  spines. 

With  only  one  horn  or  spine . Group  Y. 

With  more  than  one  horn  or  spine . Group  YI . 

Body  clothed  with  hair,  at  least  on  the  sides. 

Back  nearly  naked,  or  with  large  bunches  of  hair,  Group  VII . 

Body  uniformly  covered  with  hair . . Group  VIII . 

Body  naked,  or  nearly  so. 

Body  marked  with  one  or  more  transverse  bands . .  Group  IX . 
Body  destitute  of  transverse  bands. 

Ground  color  of  body  green  or  bluish. 

Body  unlined,  or  marked  with  4  lines  or  less...  Group  X. 

Body  marked  with  more  than  4  lines . Group  XI. 

Ground  color  of  body  never  green  nor  bluish. 

Body  unlined,  or  marked  with  three  lines  or  less,  Group  XII. 

Body  marked  with  4  or  5  lines . Group  XIII. 

Body  marked  with  more  than  5  lines .  Group  XIV. 
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GBOUP  i. 


The  caterpillars  belonging  to  this  group  are  provided  with  from 
10  to  14  legs ;  their  bodies  are  either  naked  or  thinly  covered  with 
piliferous  spots,  from  each  of  which  issues  1  or  2  hairs. 

SYNOPSIS  OF  GROUP  I. 

Body  provided  with  14  legs. 

Anal  legs  wanting .  1 

Anal  legs  present. 

Body  with  black  piliferous  spots .  £ 

Body  destitute  of  these  spots .  6 

Body  provided  with  12  legs. 

Ground  color  never  green, .  4 

Ground  color  green. 

Head  brown .  ” 

Head  green  . .  b 

Body  provided  with  only  10  legs. 

With  pair  of  horns  on  top  of  segments  5  and  6 .  . . . .  ' 

Without  these  horns;  body  yellow,  with  ten  black  lines .  c 


1  —Ccelodasys  unicornis—  First  3  segments  pale  green,  marked 
with  a  double  dorsal  brown  stripe;  remaining  segments  reddish 
brown;  on  top  of  segment  4  is  a  high  projection,  divided  at  the 
tip  into  two  points,  each  bearing  a  short  divergent  hair;  segment  8 
slightly  humped  ;  between  this  hump  and  the  projection  on  segment  4  is 
an  elongated  white  spot,  constricted  at  the  middle,  and  marked  with 
pale  red  lines ;  segment  11  very  slightly  humped ;  between  this  hump 
and  that  on  segment  8  is  a  Y-shaped  white  spot  opening  posteriorly ; 
last  segment  destitute  of  legs;  head  green,  marked  with  red,  and 
with  two  black  stripes  on  the  face.  Feeds  on  Hazel,  Apple,  Plum 
and  Checkerberry.  July  to  September.  Spins  a  cocoon.  (J.  A.  Lintner.) 
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2 —  Hypena  evanidalis. — Body  green,  sometimes  tinged  with  pink  ; 
a  dark  colored  dorsal  line ;  a  white  sub-dorsal  and  stigmatal  line, 
the  latter  sometimes  wanting;  on  each  side  of  each  segment  are 
from  5  to  7  black  piliferous  spots,  from  each  of  which  issues  1  or 
2  short  hairs  ;  venter  green,  covered  with  black  piliferous  spots  ;  head 
green,  dotted  with  black ;  length  1  inch.  Feeds  on  the  Hop.  August 
to  September.  Enters  the  earth.  (D.  W.  Coquillett.) 

3 —  Hypena  scabra. — Body  green ;  a  dark  dorsal  line  faintly  edged 
with  white  ;  a  white  sub-dorsal  and  stigmatal  line  ;  venter  pale  green, 
unmarked ;  head  smooth,  green ;  length  1  inch.  Feeds  on  Clover. 
May  to  September.  Spins  a  cocoon.  (D.  W.  Coquillett.) 

4 —  Drasteria  erechtea. — Body  marked  with  black  or  dark  colored, 
white  and  pink  lines ;  some  of  these  lines  form  dark  colored  stripes, 
which  are  situated  as  follows :  one  on  the  dorsal  space,  a  stigmatal 
stripe,  and  one  j  ust  above  the  legs ;  there  is  sometimes  a  dark 
colored  stripe  midway  between  the  stigmatal  stripe  and  the  one  on 
the  dorsal  space ;  the  three  last  mentioned  stripes  also  extend  upon 
the  head ;  there  is  usually  a  dark  colored  dorsal  stripe,  most  dis¬ 
tinct  on  the  middle  of  the  body ;  sometimes  the  body  is  tinged  with 
brown,  except  on  the  first  and  last  segment ;  venter  ashen  gray, 
marked  with  darker  lines,  and  with  a  black  line  in  the  middle ; 
head  whitish,  marked  with  6  dark  colored  stripes ;  length  1J  inches. 
Feeds  on  Grass.  May  to  October.  Spins  a  cocoon.  (D.  W.  Coquillett.) 

5 —  Anisopteryx  pometaria . — Body  whitish  green ;  a  wide  brown  dor¬ 
sal  and  stigmatal  stripe ;  between  these  stripes  are  3  white  lines, 
the  middle  line  the  faintest ;  venter  pale  flesh  color ;  the  anterior 


Fig.  50.— Anisopteryx  pometaria.  Moths,  pupa,  larva  and  eggs. 


pair  of  abdominal  legs  are  smaller  than  the  posterior  pair ;  head 
brown;  length  J-  inch.  Feeds  on  Apple,  Cherry,  Elm  and  Peach. 
May  to  June.  Enters  the  earth.  (G.  H.  French.) 

6~Plusia  precationis. — Body  green,  a  dark  dorsal  stripe  faintly 
edged  with  white ;  a  sub-dorsal  and  stigmatal  white  stripe,  the 
latter  the  most  distinct;  an- indistinct  whitish  line  on  the  dorsal 
space ;  sub-dorsal  space  sometimes  tinged  with  black ;  piliferous 
spots  green,  sometimes  tipped  with  black,  as  with  a  black  basal 
annulation;  sometimes  these  spots  are  entirely  black,  or  whitish; 
venter  green;  head  smooth,  green,  sometimes  encircled  with  black, 
nr  with  a  black  dash  on  each  side.  Length,  14  inches.  Feeds  on 
Plantain,  Burdock  and  Dandelion ;  found  throughout  the  year.  Spins 
a  cocoon.  (D.  W.  Coquillett.) 

7 — Nematocampa  filamentaria. — Body  gray  or  dull  blackish,  marked 
with  blackish  dashes ;  on  top  of  the  segments  5  and  6  is  a  pair  of 
long  fleshy  horns,  which  curve  in  opposite  directions ;  these  horns 


149 


are  brownish  black,  tipped  with  white,  and  sometimes  have  a  gray 
basal  annulation ;  on  top  of  segment  4  is  a  pair  of  short  thick 
tubercles,  and  back  of  these  a  pair  of  black  prickles ;  on  top  of  seg¬ 
ment  11  is  a  pair  of  short  thick  prickles ;  the  sides  of  segment  10 
are  sometimes  whitish ;  head  grayish  brown,  or  blackish.  Length, 
j-  inch.  Feeds  on  Hazel,  Hickory,  Strawberry  and  Currant.  May 
to  June.  Spins  a  cocoon.  (D.  W.  Coquillett.) 

8 — Hibernia  tiliaria. — Body  yellow,  marked  with  about  ten  black 
lines,  which  sometimes  impart  to  the  ground  color  a  bluish  cast ; 
the  lowest  line  is  wavy,  and  unites  with  the  one  above  it  on  the 
middle  or  anterior  part  of  each  segment ;  ’  sometimes  the  body  is 
marked  with  dusky  blotches ;  venter  yellowish  white,  marked  with 
a  white  or  yellow  line  in  the  middle,  and  sometimes  with  an  in¬ 
distinct  whitish  line  on  each  side  of  this ;  head  smooth,  yellowish 
brown.  Length,  1  inch.  Feeds  upon  the  leaves  of  nearly  every  kind 
of  shrub  and  tree.  May  to  June.  Enters  the  earth,  (D.  W.  Coquillet.) 
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GROUP  II. 


The  caterpillars  belonging  to  this  group  have  16  legs,  and  they 

live  in  the  fruit,  stems,  branches  or  roots  of  plants,  shrubs  or  trees. 

* 

SYNOPSIS  OP  GROUP  II. 

Larva  lives  in  fruit  or  grain. 

Lives  in  ears  of  corn  or  bolls  of  cotton . 1 

Lives  in  apples,  crab-apples,  etc . 2 

Larva  lives  in  the  stems  or  roots  of  plants. 

Body  reddish  brown,  lined  with  white . 8 

Body  flesh-colored,  whitish  or  pale  greenish. 

Larva  lives  in  cultivated  currant  bushes . 4 

Larva  lives  in  aspen . 5 

Larva  lives  in  locust,  oak,  crab-apple,  etc . 6 


1 — Heliothis  armigera. — 
Body  pale  ashen  green,  or 
pale  green ;  dorsal  region 
sometimes  tinged  with 
pink ;  sometimes  a  whitish 
dorsal  line  ;  a  dark- colored 
dorsal  stripe,  which  is 
sometimes  edged  with  yel¬ 
low;  a  dark-colored  stripe 
on  upper  part  of  sub- dor¬ 
sal  space ;  there  is  some¬ 
times  a  yellowish  line  above 
the  spiracles  and  a  whitish 
line  below  them ;  some¬ 
times  a  row  of  black  pi¬ 
liferous  dots  on  the  dorsal 
space ;  above  and  back  of 
each  spiracle  is  a  black 
piliferous  spot ;  cervical 
shield  grayish  brown,  or 
Fig.  51.— Heliothis  armigera.  Moth,  pupa,  larva  and  green,  marked  with  black- 

eggs’  '  ish ;  venter  dark  green, 

sometimes  tinged  with  pink ;  or  brownish,  marked  with  three  whitish 
lines ;  head  shining  Yellowish  brown.  Length,  1J  inches.  Feeds  on 
Corn ;  living  beneath  the  husks.  August  to  November.  Enters  the 
earth.  (D.  W.  Coquillett.) 
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2 — Carpocapsa  pomonella. — Body 
yellowish,  sometimes  tinged  with 
pink  on  the  back;  on  each  side 
of  each  segment  are  about  four 
dark  piliferous  spots  ;  cervical 
shield  grayish ;  head  dark  reddish 
brown,  or  grayish.  Length  J  inch. 
Lives  in  Apples  and  Siberian  Crab- 
apples.  May  to  July.  Spins  a  co¬ 
coon.  (D.  W.  Coquillett.) 


Pig.  52.— Carpocapsa  pomonella.  Moth  chry 
salis  and  work. 


Fig.  53— G-ortina  nitela.  Moth  and  larva. 


8 — Gortyna  nitela.  —  Body 
reddish-brown  ;  a  whitish  dor¬ 
sal  and  sub- dorsal  stripe, 
the  latter  wanting  on  the 
segments  from  4,  or  8,  to  7, 
inclusive ;  the  under  part  of 
these  segments  is  reddish- 
brown  ;  under  part  of  the 
remaining  segments  green¬ 
ish-white  ;  cervical  shield 
and  head  yellowish-brown— the  latter  sometimes  has  a  black  dash 
on  each  side;  length,  Id  inches.  Lives  m  the  stems  ot  Corn, 
Potato,  Tomato,  young  Currant  bushes,  and  nearly  every  species 
of  weed.  May  to  September.  Assumes  the  chrysalis  form  m  its 

burrow.  (D.  W.  Coquillett.) 

4 —  Maeria  tivuliformis. — Body  whitish,  with  a  tinge  of  flesh  coloi  , 
piliferous  spots  concolorous  with  the  body ;  cervical  shield  yellowish ; 
head  pale  brown;  length,  f  inch.  Lives  m  the  stems  of  cultivated 
Currant  .bushes.  July  to  May.  Spins  a  cocoon  in  its  burrow. 
(D.  W.  Coquillett.) 

5 —  Cossus  centerensis. — Body  pale  flesh;  a  dark  dorsal  line,  on 
top  of  segments  2  and  8  is  a  dark  spot on  each  side  of  each  seg¬ 
ment  above  the  spiracles  are  8  brown  piliferous  spots  arranged  m 
the  form  of  a  triangle ;  spiracles  reddish ;  cervical  shield  blackish- 
brown,  edged  with  dull  yellow;  head  dark  reddish-brown  slight  y 
roughened;  a  few  hairs  on  the  face;  jaws  black  with  3  strong 
teeth;  length,  2  inches.  Lives  in  the  trunks  oi  Pop  ulus  tremuloides 
Found  throughout  the  year.  Assumes  the  chrysalis  form  m  its 
burrow.  (J.  Bailey.) 
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6 — Xyleutes  robinice. — Body  pale  greenisb-wliite,  with  a  tinge  of 
pink  or  yellow ;  sometimes  a  reddish-pink  band  on  the  anterior  part 
of  each  segment  except  the  first  3  or  4  and  the  last  one ;  a  dark 
colored  dorsal  line ;  segments  2  and  3  with  a  brown  spot  on  the 
top ;  on  each  side  of  each  segment  from  4  to  11,  inclusive,  are  3 
piliferous  spots  above  the  spiracle,  arranged  in  the  form  of  a 
triangle ;  the  piliferous  spots  are  brown  or  pink ;  venter  greenish- 
white  ;  cervical  shield  dark  or  yellowish-brown ;  head  dark  brown ; 
the  middle  of  the  face  sometimes  light  colored ;  length,  2J  inches. 

Lives  in  the  trunks  and  larger  limbs  of  Oak,  Locust  and  Crab- 
apple.  Found  throughout  the  year.  Spins  a  cocoon  in  its  burrow. 
(D.  W.  Coquillett). 


GROUP  III. 


The  caterpillars  belonging  to  this  group  have  16  legs,  and  they 
live  in  a  silken  web,  in  a  nest  of  2  or  more  leaves  fastened  to¬ 
gether  with  silken  threads,  or  in  a  folded  or  rolled  leaf. 


SYNOPSIS  OF  GROUP  III. 

Larva  lives  under  a  silken  wreb . 

Larva  lives  in  a  folded  or  rolled  leaf. 

Body  reddish-brown . 

Body  green  or  yellowish. 

Second  segment  black . 

Second  segment  green. 

Head  black . 

Head  reddish  or  yellowish-brown. 

Lives  in  a  folded  leaf . 

Lives  in  a  rolled  leaf . 

Larva  lives  in  a  web  or  between  leaves  webbed  together. 
Larvae  live  singly. 

Head  black,  marked  with  2  yellow  spots . 

Head  never  black. 

Body  flesh-colored . 

Body  greenish . 

Larvae  live  in  communities. 

Larvae  live  on  weeds . 

Larvae  live  on  trees. 

Body  nearly  naked . 

Body  uniformly  covered  with  hairs . 

Body  nearly  naked,  sides  covered  with  hairs . 


2  and  1 

.  3 

.  4 

.  5 

.  6 

.  7 

.  8 

.  9 

. 10 

. 11 

. 12 

. 13 

. 14 
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1  and  2 — Pyrameis  car  did,  and  Pyrameis  hunter  a. — Body  dark  pur¬ 
plish-brown,  sometimes  dotted  with  yellow ;  a  yellow  dorsal  stripe, 
divided  in  the  middle  by  a  dark  line ;  a  pale  yellow  stigmatal  line ; 
a  short  distance  above  this  is  an  indistinct  yellow  line ;  on  each  seg¬ 
ment  is  a  transverse  row  of  about  7  black  or  whitish  branching 
spines,  some  of  which  have  a  yellow  basal  annulation ;  the  2  or  8 
spines  on  top  of  segments  5,  7  and  9  are  sometimes  yellow.  Head 
shining  black,  thinly  covered  with  short  hairs ;  length  inches. 
Lives  under  a  web,  on  Thistle  and  Burdock.  June  to  September. 
Suspends  itself  by  the  hind  feet.  (B.  W.  Coquillett.) 

3 —  Exartema  fascianatum? . — Body  reddish-brown  ;  piliferous  spots 
concolorous  with  the  body ;  cervical  shield  and  head  shining  black ; 
length  f  inch.  Feeds  on  Yellow  Bock,  living  in  a  rolled  leaf.  June 
to  July.  (B.  W.  Coquillett.) 

4 —  Gelechia  flavocostella. — Segments  1  and  2  black ;  rest  of  the  body 
very  pale  yellowish ;  a  pale  brownish  dorsal  line ;  a  pale  brownish 
sub-dorsal  and  stigmatal  line,  on  the  upper  part  of  which  is  a  row 
of  black  piliferous  spots,  2  to  each  segment  on  the  sub-dorsal  line, 
and  1  to  each  segment  on  the  stigmatal  line ;  thoracic  legs  black ; 
venter  greenish-yellow ;  cervical  shield  and  head  shining  black ; 
length  J  inch.  Feeds  on  Wild  Sunflower  ( Helianthus  grosse-serratus) , 
living  in  a  rolled  leaf.  May  to  June.  (B.  W.  Coquillett.) 

5 —  Penthina  nimbatana. — Body  deep  green ;  a  dark  dorsal  line  ; 
piliferous  spots  green  ;  head  and  cervical  shield  shining  black  ;  length 
§  inch.  Feeds  on  Wild  Bose  ( Rosa  blanda),  living  in  a  rolled  leaf. 
May  to  June.  (B.  W.  Coquillett.) 

6 —  Phoxtopteris  nubeculana. — Body  greenish-yellow ;  cervical  shield 
pale  yellow,  with  a  black  spot  on  each  outer  hind  corner ;  anal-plate 
pale  yellow,  with  2  indistinct  blackish  spots,  which  sometimes  coalesce 
and  form  a  crescent ;  head  reddish-yellow ;  length  nearly  \  inch. 
Lives  in  a  folded  leaf  on  Apple.  June  to  April.  (C.  Y.  Riley.) 

7 —  Loxotcenia  rosace  ana. — Body  green  ;  a  dark  dorsal  line  ;  piliferous 
spots  green ;  cervical  shield  deep  green,  surrounded  on  the  sides  and 
behind  by  a  black  line,  or  shining  black,  tinged  with  green,  next  the 
head;  head  yellowish-brown,  the  region  of  the  jaws  black,  or  entirely 
black;  length  nearly  1  inch.  Feeds  on  Apple,  Cherry,  Crabapple 
and  Horse-chestnut,  living  in  a  rolled  leaf.  May  to  June.  (B.  W. 
Coquillett.). 

8 —  Eudamus  tityrus. — Body  pale  greenish-yellow,  marked  with  fine 
black  rings,  one  of  which,  situated  on  the  anterior  part  of  each  seg¬ 
ment,  is  wider  than  the  others  ;  sides  of  segment  1  bright  red ;  cervical 
shield  shining  black ;  venter  and  abdominal  legs  pale  green ;  thoracic 
legs  reddish ;  head  very  large,  black,  with  2  round  yellow  spots  on 
the  lower  part  of  the  face ;  length  1^  inches.  Feeds  on  Locust 
(Robinia  pseudacacia) ,  living  in  a  case  of  2  or  more  leaves  fastened 
together  with  silken  threads.  June  to  August.  (B.  W.  Coquillett.) 

9 —  Dapsilia  rutilana. — Body  flesh-colored  ;  cervical  shield  and  head 
deep  reddish-yellow ;  length  about  \  inch.  Lives  in  a  nest  of  leaves 
on  the  Juniper.  August  to  March.  (C.  Y.  Riley.) 

10 —  Pamphila  palatka. — Body  yellowish-green,  thickly  covered  with 
minute  dark  hair-tipped  tubercles ;  cervical  shield,  a  transverse  black 
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line  connecting  *2  black  dots;  anal-plate  semi-circular,  projecting; 
spiracles  black;  venter  bluish;  head  brownish,  the  upper  part  of  the 
face  white,  and  marked  with  3  black  stripes  ;  length  2  inches.  Feeds 
on  Saur-grass  ( Cladium  effusum),  living  in  a  tube,  formed  by  fasten¬ 
ing  some  of  the  strongly  keeled  leaves  together.  (A.  W.  Chapman.) 

11 —  Botis  penitalis. — Body  pale  yellow ;  piliferous  spots  black ; 
cervical  shield  brown,  or  white  dotted  with  black ;  venter  whitish ; 
head  whitish,  dotted  and  marked  with  black;  length  J  inch.  Feeds 
on  Indian-liemp  ( Apocynum  cinnabinvm),  living  in  a  nest  of  leaves 
fastened  together  with  silken  threads.  June  to  October.  (D.  W. 
Coquillett.) 

12 —  Tortrix  fervidana. — Body  blackish-brown  or  slaty-yellow7;  pilif¬ 
erous  spots  shining  black ;  venter  pale  brown  or  yellowish ;  cervical 
shield  and  head  shining  black ;  length  f  inch.  Feeds  on  Oak, 
Cherry  and  Choke-cherry,  living  in  a  nest  of  leaves  fastened  together 
with  silken  threads.  June  to  July.  (D.  W.  Coquillett.) 


14 — Hyphcmtria  textor. — Body 
bluisli-gray,  the  dorsal  space 
sometimes  nearly  black ;  a  white 
dorsal  and  stigmatal  line,  a  white 
or  black  sub- dorsal  line ;  hair 
wdiitish,  reddish,  or  mouse-col- 
orecl,  in  spreading  clusters  from 
yellowish-brown  warts,  or  the  2 
warts  on  top  of  each  segment 
sometimes  black ;  venter  black  ; 
head  black,  or  reddish-brown, 
marked  with  black,  especially  in 
the  region  of  the  j  aws ; 
l-f  inches. 

October. 


length  Fig.  54.— Hyphantria  textor.  Moth  and  pupa. 

Lives  in  a  web,  on  Cherrv,  Oak,  Hickory,  etc.  June  to 
(I).  W.  Coquillett.) 
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^14 —Clisiocampa  americana.— A  white  dorsal  line,  then  a ,  >ellow 

line  dotted  with  black,  then  a  black  stripe 
yellow  dots,  then  a  wavy  yellow  line  dotted  with  black,  then  a 


Fig.  55.— Clisiocampa  americana.  Pupa,  larva  and  eggs. 


d+irrmatal  stripe  dotted  with  yellow,  then  a  broken  whitish  line ; 
venter  blackish ;  head  black,  thinly  covered  with  hair  ;  hair  yellowish 
or  whitish,  thickest  on  the  sides  of  the  body;  length  1*  ughes. 
Lives  in  a  web,  on  Plum.  Apple  and  Cherry.  May  to  -Tnly.  Sp  - 
a  cocoon.  (D.  W.  Coqnillett.) 
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GROUP  IV. 


The  caterpillars  belonging  to  this  group  have  16  legs,  and  they 
live  in  portable  or  stationery  leafen  or  silken  cases  or  tubes ;  many 
of  them  feed  upon  the  leaves  of  trees,  but  a  few  feed  upon  honey¬ 
combs,  old  hay,  flour,  etc. 

SYNOPSIS  OF  GROUP  IV. 


Body  as  if  cut  off  obliquely  behind .  1 

Body  rounded  behind. 

Head  black .  2 

Head  reddish  or  yellowish-brown. 

Larva  lives  on  trees .  8 

Larva  lives  in  old  hay,  flour,  etc .  4 


1 —  Peropliora  melsheimerii. — Body  reddish  brown,  thickly  covered  with 
minute  wiiite  or  yellowish  warts ;  a  faint  dorsal  and  sub-dorsal  yel¬ 
lowish  line ;  the  posterior  end  of  the  body  appears  to  be  obliquely 
cut  off,  at  which  place  there  is  a  kind  of  grayish  plate ;  cervical 
shield  brownish  black,  with  a  wdiite  dorsal  line ;  head  roughened, 
brownish-black ;  length  1^  inches.  Feeds  on  Oak,  living  in  a  port¬ 
able  leafen  case.  August  to  May.  Assumes  the  chrysalis  form  in  its 
case.  (D.  W.  Coquillett.) 

2 —  Coleophora  malivorella. — Body  pale  yellowish,  sometimes  with  a 
faint  roseate  hue ;  segments  1  and  3  with  a  rough  blackish  stigmatal 
spot ;  segment  2  with  a  similar  spot,  and  with  2  narrow  black  dorsal  spots 
and  a  sub-dorsal  yellowish  spot;  head  large,  rough,  black;  last  2 
segments  covered  with  brown  granulations  and  furnished  with  rather 
long  hairs ;  length  less  than  J  inch.  Lives  in  a  pistol-shaped  case 
on  the  leaves,  buds  and  young  fruit  of  the  Apple.  September  to 
June.  (C.  Y.  Riley.) 
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Fig.  56.— Acrobasis  nebulo. 


3 — Acrobasis  nebulo. —  Body 
reddish  brown,  sometimes  tinged 
with  green ;  piliferous  spots 
scarcely  visible  ;  venter  pale  red¬ 
dish,  brown  or  greenish  ;  cervical 
shield  brownish,  usually  bor¬ 
dered  behind  with  black;  head 
wider  than  segment,  nearly  cir¬ 
cular,  roughened,  reddish-brown ; 
length  nearly  one-half  inch. 
Lives  in  a  curved,  black  silken 
tube  on  Apple  and  Plum. 
Found  throughout  the  year.  (D. 
W.  Coquillett.) 


4. — Asopia  farinalis. — Body  pale  whitish,  tinged  with  dull  leaden  ; 
piliferous  spots  not  visible ;  cervical  shield  pale  yellowish ;  head  pale 
yellow  or  yellowish-brown ;  length  nearly  three-fourths  of  an  inch. 
Lives  in  a  silken  tube  in  old  flour  and  old  clover  hay,  sometimes 
burrowing  into  the  clover  stalks.  July  to  May.  (D.  W.  Coquillett.) 


GROUP  Y. 


The  caterpillars  belonging  to  this  group  are  provided  with  16  legs, 
and  their  bodies  are  naked  or  covered  with  small  prickles;  on  top 
of  the  eleventh  segment  is  a  horn  or  spine. 

SYNOPSIS  OF  GROUP  V. 


Body  brownish .  1 

Body  pinkish .  2 

Body  green  or  blue. 

Body  nearly  smooth. 

With  seven  oblique  whitish  lines  on  the  sides. 

Head  light  blue,  unmarked .  3 

Head  green,  bordered  with  white. 

Anal  horn  tinged  with  lilac .  4 

Anal  horn  not  tinged  with  lilac .  2 

Without  these  lines. 

Head  pinkish  brown .  5 

Head  green  or  blue .  6 
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Body  covered  with  small  prickles. 

With  seven  oblique  whitish  lines  on  the  sides .  7 

Without  these  lines. 

With  a  sub-dorsal  white  line .  8 

Without  this  line. 

With  seven  black  stigmatal  points .  9 

Without  these  points . . . 10 


1 —  Macrosila  cingulata. — Body  blackish  brown;  a  crimson  dorsal 
line  which  contains  a  few  diamond  shaped  blackish-brown  patches 
on  the  anterior  part  of  the  body ;  a  crimson  sub-dorsal  line  and  a 
wavy  yellowish  stigmatal  line,  which  sends  off  just  above  the  spira¬ 
cles  short  curved  dashes ;  anal  horn  short,  brownish,  the  sides  white ; 
head  yellowish  with  two  brownish  dashes  on  each  side. 

Feeds  on  the  Sweet-potato.  Enters  the  earth.  (Abbott  &  Smith.) 

2 —  Darapsa  versicolor.—  Body  green  or  pinkish  brown;  sometimes 
a  dark  dorsal  line ;  a  sub- dorsal  line  extends  from  the  mouth  to  the 
upper  part  of  the  eyes,  and  thence  backward  to  the  rear  of  seg¬ 
ment  4 ;  a  similar  line  runs  obliquely  from  lower  part  of  segment 
4  under  and  including  the  stigmatal  point,  upward  and  backward 
to  the  rear  of  segment  5 ;  this  is  followed  by  5  other  and  parallel 
lines,  each  beginning  and  ending  one  segment  farther  back,  except 
the  last,  which  extends  across  three  segments  up  to  the  base  of  the 
anal  horn ;  there  are  faint  indications  of  other  lines  at  the  lower 
part  of  segments  10  and  11 ;  anal  horn  black  in  front  and  at  the 
end,  and  red  at  the  sides,  or  greenish  in  front  and  behind  and 
white  at  the  sides ;  spiracles  red ;  head  somewhat  triangular,  yel¬ 
lowish  or  light  green;  length  8  inches.  Feeds  on  the  Swamp  Button- 
bush  ( Cephalanthus  occidentalis) .  June  to  August.  Spins  a  cocoon. 
(G.  D.  Hulst.) 

3 —  Macrosila  Carolina. — Body  green,  wrinkled  transversely,  dotted 
with  white,  the  dots  situated  on  the  wrinkles ;  the  wrinkles  on  the 
posterior  two-thirds  of  the  body  are  sometimes  dark  colored ;  some¬ 
times  an  interrupted  white  line  below  the  spiracles  not  extending 
upon  the  first  3  segments ;  on  either  side  of  each  segment,  from  4 
to  10  inclusive,  is  an  oblique  white  stripe,  which  is  sometimes  edged 
above  with  blackish,  the  stripe  on  segment  10  extending  on  seg¬ 
ment  11  to  the  base  of  the  anal  horn ;  on  each  side  of  segment  11 
is  sometimes  a  short  white  stripe  ;  anal  horn  black,  sometimes  blue 
on  each  side  at  the  base ;  spiracles  black  encircled  with  dark  brown, 
those  on  segment  1  encircled  with  whitish ;  venter  green,  dotted  with 
white ;  head  smooth,  light  blue ;  length  4  inches.  Feeds  on  the 
Tomato  and  Ground  Cherry  ( Physalis  pnbescens).  July  to  September. 
Enters  the  earth.  (D.  W.  Coquillett.) 
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4 —Daremma  undnlosa.—hody  light  green  rather  slender,  smooth, 
on  each  side  of  the  body  are  7  oblique  yellowish  white  lines ;  spua- 
des  pink  or  lilac ;  anal  horn  tinged  with  lilac ;  head  green,  bordered 
with  ^greenish  white ;  length  3  inches.  Feeds  on  Lilac  and  Pnv 
(Liaustrum).  June  to  August.  Enters  the  earth.  (W.  V.  Andiew, .) 

5 ■-Deilephila  chamcenerii.  -Body  deep  green,  tinged  with  brown  ;  a 
pale  yellow  dorsal  line ;  on  the  segments  from  3  to  12  inclusive  is  a 
sub-dorsal  row  of  pale  yellow  spots ;  stigmatal  region  thinly  coveied 
with  minute  yellow  piliferous  spots ;  segment  12  dull  pinkish  anal 
horn  tuberculate,  red,  tipped  with  black;  spiracles  yellow,  shaded 
around  with  blackish ;  venter  pale  pinkish  green  covered  with  minute 
yellow  piliferous  dots,  placed  chiefly  along  the  sides ;  head  dull 
pinkish  brown,  with  a  black  stripe  across  the  lace;  length  2,  inches. 
Feeds  on  Willow  herb  ( Epilobium  angvstifolmm)  and  Grape.  June  to 
August.  Enters  the  earth.  (W.  E.  Saunders.) 

6-Deilephila  lineata.-- Body  green;  a  sub-dorsal  row  of  oval  spots 
composed  of  two  curved  black  lines,  which  do  not  quite  meet  at 
their  ends ;  below  the  upper  line  is  a  pinkish  spot,  and  above  the 


Fig.  57.— Deilephila  lineata. 

lower  line  is  a  yellow  spot ;  sometimes  the  upper  black  lines  ol 
these  spots  are  joined  together,  forming  a  wavy  jb-<lo^l  b)ack 
stripe;  these  spots  are  situated  on  the  anterior  part  of  the  segme  , 
and  are  usually  joined  together  by  a  dark  or  light  colored  line,  anal 
born  brownish :  a  stigmatal  row  of  wavy  brown  spots  or  elongate 
black  patches  ;  below  this  is  an  interrupted  black  line  ;  head  smooth, 
dirty  green  •  length  8  inches.  Feeds  on  Purslane,  Grape,  Apple, 
Melon)  Turnip,  Buckwheat  and  Evening  Primrose  (Ocnot/iera  biennis). 
June  to  September.  Enters  the  earth.  (D.  W.  Loqui e  .) 

7 —  Smerinthus  modestus.— Body  green,  roughened  with  small  yel¬ 

lowish  or  white  granulations,  forming  on  segments  3  and  4  a  kind 
of  crest  •  a  yellowish  or  white  sub-dorsal  line ;  on  each  side  ot  t 
body  are  7  oblique  yellowish  lines,  the  seventh  running  from  tl  e 
fourth  pro-leg  to  the  anal  horn ;  anal  horn  yellow  or  white,  some¬ 
times  very  small;  spiracles  edged  with  red;  head  tnangulai,  gieei 
with 3 heavy  granulations;  length  If  inches  Feeds  on  Poplar.  July 
to  September.  Enters  the  earth.  (W.  J .  Andiews.)  -  ... 

8 - Chcerocampa  fma.-Body  light  green,  the  back  dotted  with 
brown  points  ;  on  segment  4  is  a  sub-dorsal  crimson  spot  surrounded 
by  a  blue  ring,  this  by  a  black  one  and  this  by  a  white  one ;  there 
are  6  other  spots  similar  to  this,  situated  on  a  sub-dorsal  white 

line,  which  begins  on  segment  2  and  extends  to  the  ® 

horn;  spiracles  yellow,  dotted  above  and  below  with  black  points. 

Snins  a  cocoon.  (Abbott  and  Smith.) 

9 _ Sesia  tenuis — Body  green,  with  8  black  stigmatal  points ,  an- 

terior  edge  of  segment  1  a  little  raised,  studded  with  a  double  series 
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of  deep  yellow  tuberculate  points ;  anal  horn  black,  yellow  at  the 
sides  at  the  base,  studded  with  blunt  points ;  segment  1  tuberculate, 
the  surface  of  the  rest  of  the  body  transversely  wrinkled;  venter 
deep  reddish  purple,  shading  to  blackish  over  the  feet ;  head  green ; 
length  If  inches.  Feeds  on  Snowberry  (Symphoricarpus) .  Spins  a 
cocoon.  (A.  R.  Grote.) 

10 — Sesia  diffinis. — Body  covered  with  minute  whitish  prickles, 
light  blue  on  the  back,  the  sides  green;  on  top  of  segment,  is  a 
transverse  gold-colored  ridge;  anal  horn  black,  the  base  yellow; 
spiracles  black  with  a  blue  annulation ;  head  smooth,  light  blue ; 
venter  brownish ;  length  If  inches.  Feeds  on  the  Tartarian  Honey¬ 
suckle  and  Feverwort  ( Triostium  perfoliatum) .  May  to  July.  Spins 
a  cocoon.  (D.  W.  Coquillett.) 


GROUP  VI. 


The  caterpillars  belonging  to  this  group  are  provided  with  16  legs, 
and  are  usually  covered  with  spines ;  some  are  perfectly  smooth 
while  others  are  covered  with  small  prickles ;  all  of  them  have  more 
than  one  horn  or  spine. 

i 

SYNOPSIS  OF  GROUP  VI. 


The  2  horns  on  segment  2  longer  than  any  of  the  others. 

Head  black. 

Body  black  or  brownish,  with  eight  yellow  lines  .  1 

Body  bluish  purple,  with  two  yellow  lines . . .  2 

Head  never  black. 

Body  marked  with  transverse  bands .  3 

Body  destitute  of  transverse  bands .  4 

The  2  horns  on  segment  2  no  longer  than  some  of  the  others. 
Body  marked  with  transverse  bands  or  rings. 

Body  green,  ringed  with  pale  blue .  5 

Body  black,  ringed  with  yellow. 

Last  segment  nearly  black .  6 

Last  segment  yellow .  7 

Body  destitute  of  transverse  bands  or  rings. 

Body  yellowish-white .  8 

Body  black. 

Dotted  with  white. 

With  a  stigmatal  yellowish  stripe .  9 

Without  this  stripe. 
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With  a  dorsal  row  of  red  spots . 10 

Without  these  spots  . 11 

Not  dotted  with  white. 

Lower  spines  black . 12 

Lower  spines  not  black. 

Venter  black .  18 

Venter  brown .  11 

Body  brownish  or  purplish. 

Head  reddish  brown. 

Head  covered  with  prickles . .14 

Head  smooth . 15 

Head  black. 

Body  without  a  stigmatal  line. 

With  2  dorsal  lines . 16 

Without  these  lines .  13 

Body  with  a  stigmatal  line. 

With  a  dorsal  stripe . 17 

Without  this  stripe. 

Body  bluish  purple .  2 

Body  blackish  brown . 18 


1 —  Dryoccimpa  senatoria. — Body  black  or  greenish  brown  ;  on  each  side 
of  the  body  are  4  yellow  lines ;  sometimes  below  the  lowest  of  these 
lines  is  a  row  of  yellow  spots ;  on  top  of  segment  2  are  two  long 
black  horns ;  on  each  segment  is  a  transverse  row  of  about  8  black 
prickles ;  sometime  the  lowest  prickle  in  each  row  has  a  yellow  basal 
annulation ;  cervical  shield  shining  black  or  yellow ;  anal  plate  flat, 
black,  the  sides  beset  with  prickles ;  sides  of  anal  legs  flattened  ; 
venter  black,  sometimes  with  a  yellow  line  in  the  middle ;  head 
polished  black ;  length  2^  inches.  Feeds  on  Oak,  usually  living  in 
large  communities.  August  to  October.  Enters  the  earth.  (D.  W. 
Coquillett.) 

2 —  Argynnis  myrina. — Body  pale  bluish-purple,  covered  with  black 
dots  and  blotches ;  a  stigmatal  yellow  line ;  sub-dorsal  space  some¬ 
times  marked  with  yellow;  on  each  segment  is  a  transverse  row  of 
about  6  spines  which  are  beset  with  black  bristles ;  these  spines  are 
either  entirely  black  or  the  basal  §  is  yellow  and  the  outer  ^  black  ; 
on  top  of  segment  2  are  two  long  horns,  beset  with  black  bristles, 
and  are  black  with  the  base  yellow;  sometimes  these  horns 
are  no  longer  than  the  spines ;  venter  purplish  or  brownish ; 
head  polished  black;  length  1^  inches.  Feeds  on  Violets.  August  to 
September.  Suspends  itself  by  the  feet.  (D.  W.  Coquillett.) 


3 — Danais  archippus . 
— Body  marked  with 
transverse  rings  of 
black,  white  and  yel¬ 
low  ;  on  top  of  seg¬ 
ment  2  is  a  pair  of 
long  black  movable 
horns ;  on  top  of  seg- 

Fig.  58 — Danais  archippus.  Larva.  meilt  11  is  a  pail  of 

shorter  black  horns ; 

head  yellow,  surrounded  with  black,  and  marked  on  th6  face  with 

—11 
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an  inverted  Y  and  U-shaped  mark,  the  former  being  the  nearest  to 
the  jaws.  Length,  If  inches.  Feeds  on  various  kinds  of  Milk¬ 
weeds  (. Asclepias  and  Acerates).  June  to  September.  Suspends  itself 
by  the  hind  feet.  (D.  W.  Coquillett.) 

4 — Limenitis  Ursula  and 
disippus. — Segments  1  and 
2  pale  flesh  or  ashen  pink ; 
segments  3,  4,  5  and  6  and 
the  sides  of  segment  7 
brownish,  or  greenish ;  top 
of  segments  7  and  9  and 
nearly  the  whole  of  seg¬ 
ment  8  pale  pinkish  flesh, 
or  whitish ;  sides  of  seg¬ 
ment  9  and  nearly  the 
whole  of  the  last  three  seg¬ 
ments  brownish,  or  green¬ 
ish  ;  a  pale  flesh  or  whitish 
§Fig.  59.— Liminits  disippus.  Larva,  pupa  and  work,  stigmatal  stripe.  On  top 

of  segment  2  are  two  barb¬ 
ed,  club-shaped,  brown  horns ;  head  very  large ;  the  face  grooved 
vertically,  the  surface  covered  with  tubercles,  the  top  notched,  the 
upper  angles  produced  into  a  blunt  tubercle.  Length,  14  inches. 
Feeds  on  the  Willow  and  Poplar.  Found  throughout  the  year. 
Suspends  itself  by  the  hind  feet.  (The  caterpillars  of  these  two 
butterflies  are  indistinguishable.  D.  W.  Coquillett.) 

5 —  Citheronia  regalis. — Body  green,  transversely  banded  with  pale 
blue ;  on  each  side  of  segment  3  is  a  large  bluish  black  spot ;  on 
each  segment  is  a  transverse  row  of  six  or  eight  spines,  beset  by 
black  points ;  two  of  these  spines  on  segment  1,  and  four,  on  each  of 
the  segments  2  and  3  are  larger  than  the  others,  and  a  deep  yel¬ 
low,  tipped  with  black ;  the  others  are  entirely  black ;  head  deep 
yellow.  Length,  5  inches.  Feeds  on  Walnut,  Sumac,  Butternut, 
Persimmon  and  Hickory.  Enters  the  earth.  (T.  W.  Harris.) 

6—  Phyciocles  harrisii. — Body  ringed  with  black  and  yellow,  or  red¬ 
dish  brown ;  on  the  middle  of  each  segment  is  a  transverse  black 
band,  on  which  is  a  row  of  black  spines,  thickly  beset  with  black 
hairs,  and  sometimes  having  a  blue  basal  annulation ;  in  front  of 
this  band  is  a  black  ring,  and  behind  it  are  two  black  rings ;  black 
dorsal  stripe ;  last  two  segments  nearly  black ;  sometimes  a  yellow¬ 
ish  stigmatal  ridge ;  head  black,  covered  with  short  hairs ;  the  lobe 
somewhat  pointed.  Length  1  inch.  Feeds  on  Aster  and  Diplopap- 
pus  umbellatus.  Suspends  itself  by  the  hind  feet.  (W.  H.  Edwards.) 

7 —  Argynnis  idalia. — Body  black,  marked  with  transverse  yellow 
lines ;  a  yellow,  brownish  or  white  dorsal  stripe,  in  the  middle  of 
which  is  sometimes  an  interrupted  black  line ;  a  dark  yellow  stig¬ 
matal  stripe ;  last  segment  entirely  yellow ;  on  each  segment  is  a 
transverse  row  of  spines,  which  are  beset  with  black  bristles ;  the 
two  spines  on  the  top  of  each  segment  are  silver  white,  tipped  with 
black ;  the  other  spines  are  smaller,  yellowish,  the  base  usually 
orange ;  head  slightly  hairy,  the  upper  half  reddish,  the  lower  half 
black,  or  wholly  light  brown.  Length  1|  inches.  Feeds  on  Violets. 
October  to  July.  Suspends  itself  by  the  hind  feet.  (W.  H.  Edwards.) 
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8 — Grapta  comma. — Body  yellowish  white;  a  dorsal  row  of  three¬ 
pronged  green  spots;  on  each  segment  is  a  transverse  row  of  yel¬ 
lowish  white  branching  spines,  tipped  with  black ;  head  grayish,  the 
sides  black,  thinly  covered  with  small  prickles,  and  with  two  black 
branching  spines  on  the  top.  Length,  1-j  inches.  Feeds  on  the  Hop. 
May  to  September.  Suspends  itself  by  the  hind  feet.  (D.  W.  Co- 
quillett.) 

— Phi) clod es  tharos. — Body  black,  dotted  with  white;  a  light  yel¬ 
low  stigmatal  stripe  dotted  with  black.  This  stripe  is  sometimes 
nearly  divided  in  the  middle  by  a  row  of  black  dashes  situated  on 
the  middle  of  each  segment.  On  each  segment  is  a  transverse  row 
of  black  branching  spines ;  venter  pale  brownish,  dotted  with  white ; 
head  black,  the  upper  angles  produced  into  a  short  thick  tubercle. 
Length,  1^  inches.  Feeds  on  Aster.  Found  throughout  the  year. 
Suspends  itself  by  the  hind  feet.  (D.  W.  Coquillett.) 

10 —  Vanessa  antiop  a . — Body  black,  covered  with  minute  white  dots  ; 
a  dorsal  black  line,  interrupted  by  a  row  of  7  or  8  velvety-red  or 
pale  yellow  spots ;  on  each  segment  is  a  transverse  row  of  black 
branching  spines  ;  abdominal  legs  reddish-brown  or  yellowish  ;  length 
2  inches.  Feeds  on  Poplar,  Elm  and  Willow.  May  to  September. 
Suspends  itself  by  the  hind  feet.  (D.  W.  Coquillett.) 

11 —  Melitcea  baroni. — Body  black,  sometimes  dotted  with  whitish 
points ;  on  each  segment  is  a  transverse  ’row  of  7  spines ;  the  dorsal 
spine  in  each  row  is  yellow,  with  black  bristles,  the  lowest  spine 
yellow,  the  remainder  are  black ;  venter  brown ;  head  black  or  dark 
brown,  covered  with  black  hairs;  length  1  inch.  July  to  August.. 
Suspends  itself  by  the  hind  feet.  (W.  H.  Edwards.) 


Fig.  <>0.— Eucronia  inaia.  Pupa  and  larva. 

12 — Eucronia  maia. — Body  brownish  or  dull  black  ;  sometimes  dot¬ 
ted  with  yellow  and  marked  with  a  yellow  stigmatal  stripe ;  on  each 
segment  is  a  transverse  row  of  black  branching  spines,  which  are 
sometimes  dotted  with  yellow ;  sometimes,  in  place  of  the  two  rows 
of  spines  on  the  back,  there  are  two  rows  of  brown  fascicled  warts, 
except  on  the  first  and  last  segment ;  the  top  of  segment  1  is  some¬ 
times  polished  reddish  brown  ;  head  polished  brown  or  reddish  brown  ; 
length  2^  inches.  Feeds  on  Willow,  Oak,  Aster  and  Spiraea.  July 
to  September.  Enters  the  earth.  (D.  W.  Coquillett.) 
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13 —Papilio  ph  lienor 
—Body  black,  with  a 
tinge  of  purple  or 
brown ;  on  each  side 
of  segment  1  is  a  long 
brown  horn  ;  on  each 
of  the  segments  2,  3 
and  5  are  two  small 
Fig.  61.  Papilio  philenor.  Larva.  dorsal  dark  yellow 

warts,  and  on  each  side  of  each  of  these  segments  is  a  brown  tubercle ; 
on  top  of  segment  4  are  two  yellow  warts,  and  on  each  side  of  this 
segment  is  a  yellow  wart ;  on  top  of  each  of  the  segments  6,  7,  8 
and  9  are  two  yellow  tubercles,  and  on  each  side  of  these  segments 
is  a  curved  brown  spine ;  on  top  of  the  segments  10  and  11  are  two 
curved  brown  spines,  and  on  each  side  of  these  segments  is  a  curved 
brown  spine ;  on  top  of  segment  12  are  two  brown  tubercles ;  on  each 
side  of  the  segments  7,  8,  9  and  10  is  an  orange  spot  just  before 
and  above  each  spiracle  ;  cervical  shield  black,  marked  with  an  orange 
transverse  dash  on  the  anterior  part ;  venter  black,  with  two  tubercles 
on  segment  5 ;  head  black ;  length  2  inches.  Feeds  on  Aristolckia 
silphi,  A.  serpentaria ,  and  A.  tomentosa.  July  to  September.  Suspends 
itself  by  the  hind  feet  and  a  transverse  loop.  (C.  Y.  Riley.) 


14 — Grapta  interrogationis. — Body  dark  brownish,  mottled  with  yel¬ 
low  ;  sometimes  a  yellow  line  above  the  spiracles ;  on  each  segment 
is  a  transverse  row  of  red  or  light  colored  spines,  tipped  with  black, 
or  entirely  black ;  head  reddish  brown,  thinly  covered  with  small 
prickles,  and  with  two  branching  spines  on  the  top  ;  length  1|  inches. 
Feeds  on  the  Hop  and  Elm.  May  to  October.  Suspends  itself  by 
the  hind  feet.  (D.  W.  Coquillett.) 

15  —Eresia  texana. — Body  brown,  speckled  above'  with  dull  white  ; 
on  each  segment  is  a  transverse  row  of  about  7  spines ;  the  lowest 
spines  in  each  row  are  greenish-white ;  the  other  spines  are  brown ; 
on  the  dorsal  space  is  sometimes  a  whitish  line,  and  just  belowT  it 
is  an  interrupted  black  stripe ;  a  broad  greenish-white  stigmata! 
stripe,  mottled  with  greenish  and  brown ;  head  smooth,  brown ; 
length  3-5  inch.  Feeds  on  Actinomeris  squa7rosa.  September  to 
October.  Suspends  itself  by  the  hind  feet.  (W.  H.  Edwards.) 

16 —  Argynnis  egleis. — Body  blackish-brown,  or  brown  mottled  with 
black,  sometimes  mottled  with  gray ;  two  yellow  or  dark  gray  dorsal 
lines ;  on  each  segment  is  a  transverse  row  of  6  spines ;  the  lowest 
spines  are  yellow,  the  others  black,  or  those  on  segments  2  and  3 
yellow ;  sometimes  the  two  lowest  spines  are  yellow,  tipped  with 
black,  and  the  others  are  dull  white,  tipped  with  black ;  head  black, 
covered  with  short  hairs ;  the  top  of  the  head  is  sometimes  dull 
yellow ;  length  1  1-5  inches.  Feeds  on  violets.  August  to  May. 
Suspends  inself  by  the  hind  feet.  (W.  H.  Edwards.) 

17—  Vanessa  milberti. — Body  pale  brown,  minutely  dotted  with  yel¬ 
lowish  white ;  a  dark  brown  dorsal  line ;  a  whitish  stigmatal  line, 
above  which  is  a  row  of  dark  spots ;  on  each  segment  is  a  trans¬ 
verse  row  of  short  blackish  spines,  which  are  beset  with  very  small 
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bristles ;  head  black,  covered  with  small  black  and  white  -tubercles ; 
length  1^  inches.  Feeds  on  Nettle.  Suspends  itself  by  the  hind 
feet.  (T.  W.  Harris.) 

18 —Phyciodes  nycteis—  Body  blackish-brown,  dotted  with  white;  a 
dull  green  or  pale,  or  reddish-yellow  stigmatal  stripe,  dotted  and 
spotted  with  yellowish;  on  this  stripe  are  two  yellow  lines,  these 
lines  wanting  when  the  stripe  is  yellow ;  on  each  segment  is  a  trans¬ 
verse  row  of  about  7  tapering  black  spines,  which  spring  from  shining 
black  tubercles,  except  the  lowest  spine,  which  springs  from  a  yellow 
or  greenish  tubercle ;  venter  greenish-brown,  dotted  and  spotted  with 
yellowish ;  head  shining  black,  thickly  covered  with  minute  prickles, 
from  which  arise  black  hairs;  length  1  inch.  Feeds  on  Aster  and 
Actinomeris  squarrosa.  Suspends  itself  by  the  hind  feet.  (W.  H. 
Edwards.) 


GROUP  VII. 

The  caterpillars  belonging  to  this  group  have  16  legs ;  the  sides 
of  their  bodies  are  thickly  clothed  with  hair,  and  their  backs  are 
either  naked  or  have  large  bunches  or  tussocks  of  hair. 

SYNOPSIS  OF  GROUP  VII. 

With  large  bunches  of  hair  on  the  back. 


Hair  mouse-colored . 1 

Hair  pale  yellowish  . 2 

Hair  white . 6 

Without  these  bunches  of  hair. 

Hair  mouse-colored. 

With  2  warts  on  top  of  each  segment . 4 

Without  these  warts . 5 

Hair  whitish  or  yellowish . 6 


1 — Parorcjyia  clintonis.—  Body  dark  gray;  on  top  of  the  segments 
4,  5,  6  and  7  is  a  wide  tussock  of  mouse-colored  hair,  sprinkled 
with  white;  on  each  side  of  the  first  and  last  segment  and  on  top 
of  segment  11,  is  a  pencil  of  long  black  hairs,  knobbed  at  the 
outer  ends ;  on  top  of  segments  9  and  10  is  a  small  reddish  wart ; 
the  hair  on  the  sides  of  the  body  is  mouse-colored  and  quite  long. 
Head  shining  black;  length  1^  inches.  Feeds  on  Oak.  May  to  July. 
Spins  a  cocoon.  (D.  W.  Coquillett.) 
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2 — Parorgyia  parallela. — Body  gray :  a  dorsal  and  stigmatal  black 
line ;  sometimes  a  sub- dorsal  blackish  line ;  on  top  of  segments  4, 
5,  G  and  7  is  a  large  tussock  of  black  hairs,  the  tussock  on  segment 
7  sometimes  wanting ;  on  each  side  of  the  first  and  last  segment  is 
a  pencil  of  long  black  hairs ;  on  top  of  segment  11  is  a  tussock  of 
black  hairs,  the  tussock  appearing  to  be  double ;  the  hair  on  the 
sides  of  the  body  is  yellowish,  in  spreading  clusters ;  on  top  of 
segments  9  and  10  is  a  small  pale  yellow  wart.  Head  shining 
black ;  length  1^  inches.  Feeds  on  Oak,  Crabapple,  Horsechestnut 
and  Plum.  Found  throughout  the  year.  Spins  a  cocoon.  (D.  W. 
Coquillett). 


8 — Orijg  ia  leucostigma . — A 
black  dorsal  stripe,  not  ex¬ 
tending  upon  the  first  8  seg¬ 
ments  ;  next  to  this  is  a 
white  or  yellow  line,  then  a 
greenish  or  pale  blue  stripe, 
on  which  is  sometimes  a 
black  line ;  next  to  this 
stripe  is  a  black  stigmatal 
Fig.  62— Orgyia  leucostigma.  Larva.  line,  and  below  this  is  a  yel¬ 

low  line ;  on  top  of  the  segments  4,  5,  6  and  7  is  a  wide  tussock 
of  white  hair ;  on  each  side  of  the  first  segment,  and  on  top  of 
segment  11,  is  a  pencil  of  long  black  hairs,  which  are  knobbed  at 
the  outer  end ;  on  top  of  segments  9  and  10  is  a  small  red  wart ; 
cervical  shield  red,  venter  yellowish  white,  tinged  with  blue.  Head 
reddish-brown  or  dark  red ;  length  1J  inches.  Feeds  on  a  variety 
of  trees.  May  to  September.  Spins  a  cocoon.  (D.  W.  Coquillett.) 


4 — Tolpe  vellecla. — Body  bluish-gray,  marked  with  numerous  long¬ 
itudinal  lines ;  on  top  of  segment  3  is  a  transverse  black  band,  most 
distinct  when  the  caterpillar  is  in  motion ;  on  top  of  each  segment 
are  two  warts,  those  on  segment  3,  in  front  of  the  black  band,  are 
the  largest ;  each  of  these  warts  gives  forth  a  few  black  hairs ;  a 
stigmatal  row  of  large  warts,  from  each  of  which  proceeds  a  cluster 
of  light-gray  hairs,  interspersed  with  a  few  black  ones.  Length  k2| 
inches.  Feeds  on  Apple,  Oak  and  Elm.  June  to  August.  Spins  a 
cocoon.  (J.  A.  Lintner.) 


5 — Gastropacha  americana. — Body  pale-bluish,  the  dorsal  space 
sometimes  darker  than  the  sub- dorsal ;  on  the  back  are  about  six 
yellow  lines,  on  some  of  which  are  a  few  black  dots ;  on  each  side 
of  segment  1  are  two  warts,  one  above  the  other ;  a  stigmatal  row 
of  warts;  from  each  of  these  warts  projects  a  thin  cluster  of  mouse- 
colored  hairs ;  on  the  back,  between  segments  2  and  3,  and  3  and 
4,  is  a  transverse  dark  reddish-yellow  line,  which  can  be  seen  only 
when  the  caterpillar  is  in  motion ;  on  top  of  segment  11  is  a  thick 
blunt  prominence ;  venter  black,  spotted  with  pink  and  yellow ; 
head  pinkish-blue,  dotted  and  streaked  with  a  darker  color  and 
thinly  covered  with  short  hair;  length  2  inches.  Feeds  on  Poplar 
and  Apple.  May  to  June.  Spins  a  cocoon.  (D.  W.  Coquillett.) 
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Fig.  63.— Datana  ministra.  Moth,  larva  and  eggs. 


6 — Datana  ministra. — Body  black  or  reddish-brown;  unmarked  or 
marked  on  each  side  of  the  body  with  5  yellow  lines,  8  of  which 
are  above  the  spiracles  and  2  below  them ;  thinly  scattered  oyer  the 
body  are  a  few  whitish  hairs,  which  are  thickest  on  the  sides  of 
the  body ;  sometimes  the  cervical  shield  and  outside  of  the  abdom¬ 
inal  legs  are  shining  pale-yellow;  venter  black  or  reddish-brown 
with  a  yellow  stripe  in  the  middle ;  head  shining  black ;  length  2 
inches.  Feeds  on  Oak,  Sumac,  Apple,  Hazel  and  Walnut."  July  to- 
October.  Enters  the  earth.  (D.  W.  Coquillett.) 


GROUP  VIII. 

The  caterpillars  belonging  to  this  group  have  16  legs ;  their  bodies 
are  uniformly  covered  with  hair  which  usually  issues  from  warts  in 
clusters  of  6  or  more  hairs. 

SYNOPSIS  OF  GROUP  VIII. 

With  long  pencils  of  hairs. 

Body  black  or  dark  green ;  hair  pale  yellowish 

Body  yellowish-white ;  hairs  bright  yellow . 

Body  mottled,  dull  red . 

Without  these  pencils. 

Body  pale  yellow  or  dark  gray . 

Body  green  or  blue  . . .  *. . 

Body  greenish- white. 

With  dorsal  and  stigmatal  lines . 

Without  these  lines . 


r— I  CO  ^  ‘-O  ^ 
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Body  black  or  brownish. 

Without  lines .  7 

With  8  lines  (dorsal  and  suh-dorsal)  . .  8 

With  4  lines,  suh-dorsal  or  stigmatal. 

Head  black,  the  top  and  sides  reddish .  9 

Head  reddish . 10 

Head  black. 

Hair  on  back  black,  on  sides  reddish . 11 

Hair  whitish,  reddish  or  black . 10 

Hair  mouse  colored . 11 

With  only  1  line  (dorsal) . 12 

Body  striped  with  about  7  lines ;  head  black . 18 

Body  striped  with  about  11  lines ;  head  yellowish . 14 


1 —  Halesidota  tessellaris. — Body  black  or  dark  gray,  with  the 
sutures  of  the  segments  yellowish ;  hairs  from  warts  pale  yellowish ; 
that  on  the  back  forming  a  crest,  that  on  the  sides  in  spreading- 
clusters  ;  on  each  side  of  segments  2  and  8  is  a  black  and  a  white 
pencil  of  long  hairs,  the  white  pencils  the  lowest ;  there  is  some¬ 
times  an  additional  pencil  of  white  hairs  on  each  side  of  segment 
2;  on  each  side  of  segment  11  is  a  pencil  of  long  black  hairs;  head 
shining  black  or  reddish  brown ;  length,  If  inches.  Feeds  on  Oak, 
Hazel  and  Buttonwood.  July  to  October.  Spins  a  cocoon.  (D.  W. 
Coquillett.) 

2 —  Halesidota  caryce. — Body  yellowish-white  ;  a  low  white  stigmatal 
ridge ;  hairs  bright  yellow ;  on  top  of  each  segment,  from  4  to  11, 
inclusive,  and  on  each  side  of  segments  4  and  10,  is  a  cluster  of 
black  hairs ;  on  each  side  of  segments  1,  2  and  12  are  two  pencils 
of  long  whitish  hairs ;  on  each  side  of  segments  4  and  11  is  a 
single  cluster  of  long  whitish  hairs ;  head  shining  black ;  length,  If 
inches.  Feeds  on  Willow,  Hickory,  Elm  and  Ash.  August  to 
October.  Spins  a  cocoon.  (D.  W.  Coquillett.) 

3 —  Platy  centra  fur  cilia. — Body  mottled  dull  red,  marked  on  each 
side  with  a  transverse  irregular  bright  red  band ;  a  whitish  dorsal 
line  edged  with  gray ;  a  gray  line  above  the  spiracles,  on  which,  on 
each  segment  from  3  to  8,  are  four  depressed  black  spots ;  a  stig¬ 
matal  red  and  white  line ;  on  each  segment  is  a  transverse  row  of 
tubercles,  from  each  of  which  issues  a  cluster  of  red  hair,  which, 
on  the  anterior  segments,  inclines  to  yellow ;  on  the  segments  1,  2, 
4  and  11  are  two  pencils  of  red  hairs  about  f  inch  long,  darker  at 
their  tips  and  slightly  feathered ;  spiracles  encircled  with  brown ; 
legs  red ;  head  red,  marked  with  lighter  red ;  length,  If  inches. 
Feeds  on  Pine  ( P intis  strobus).  -July  to  September.  Spins  a  cocoon. 
(J.  A.  Lintner.) 
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4 — Spilosoma  virginica. — Body  pale  yellow  or  dark  gray,  with  a 
dark  colored  sub-dorsal  stripe,  and  sometimes  with  a  yellow  stig¬ 
mata!  line,  or  greenish-white,  with  k  white  dorsal  and  sub-dorsal, 
hair  in  spreading  clusters  from  warts,  white,  yellow,  light  leddis  i, 
or  the  base  reddish-brown,  with  the  tips  black;  venter  pale  yellow, 
blackish,  or  greenish-white ;  head  black,  yellowish-brown  or  pale 
yellow;  length,  1J  inches.  Feeds  on  Cabbage,  Beets,  Peas,  e  c. 
June  to  November.  Spins  a  cocoon.  (D.  W.  Coquillett.) 


5 — Hyperchiria  io.  —  Body  light 
blue,  above,  the  stigmatal  region 
deep  green ;  just  below  the  spir¬ 
acles  is  a  red  line,  and  below  this 
is  a  white  one ;  these  lines  do  not 
extend  upon  the  first  3  segments; 
on  each  segment  is  a  transverse 
row  of  6  or  8  clusters  of  stiff 
green,  poisonous  spines,  some  of 
which  are  tipped  with  black ;  ven¬ 
ter  deep  green,  marked  with  2 
rows  of  red  spots,  which  are  dotted 
with  white ;  head  smooth,  green ; 
length,  3  inches.  Feeds  on  Hazel, 
Oak,  Elm,  Sassafras,  Locust  and 
Corn.  June  to  September.  Spins 
a  cocoon.  (I).  W.  Coquillett.) 


Fig.  (54.— Hyperchiria  io.  Larva. 

6 — Euchcetes  collaris. — Body  pale  greenisli-wliite ;  hair  soft,  in 
spreading  clusters  from  warts,  pearl-gray  or  mouse-colored ;  venter 
greenisli-white ;  spiracles  white,  ringed  with  black ;  head  pale  yel¬ 
lowish-white  ;  length,  1J  inches.  Feeds  on  Indian  Hemp  (. Apocynum, 
cinnabinum )  and  Spreading  Dogbane  (. Apocynum  androsamifollmn). 
June  to  October.  Spins  a  cocoon.  (D.  W.  Coquillett.) 


Fig.  65.— Arctia  isabella.  Moth,  pupa  and 
larva. 


7  —  Pyrrarctia  isabella.  —  Body 
black ;  hair  appears  to  be  cut  off 
of  equal  length,  in  spreading 
clusters  from  black  warts;  the 
hair  on  the  middle  of  the  body 
is  reddish-brown,  or  pale  yellow¬ 
ish,  and  that  on  the  ends  of  the 
body  is  black;  spiracles  yellow¬ 
ish  ;  head  smooth,  black,  with  a 
few  short  hairs  on  the  face ; 
length,  lj  inches.  Feeds  on 
Burdock,  Plantain,  etc.  July  to 
May.  Spins  a  cocoon.  (D.  W. 
Coquillett.) 
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8 —  Arctia  ctrge. — Body  black,  or  purplish,  marked  with  black ;  a 
pale  pinkish  dorsal  and  sub-dorsal  line ;  a  stigmatal  row  of  pinkish 
spots ;  hair  whitish  or  reddish,  in  thin  spreading  clusters  from 
black  or  yellow  warts  ;  venter  blackish  or  yellowish- white ;  abdomi¬ 
nal  legs  yellow ;  head  shining  black,  or  the  sides  yellowish ;  the  face 
black,  marked  with  an  inverted  Y-shaped  white  mark  and  a  white 
dash  near  the  jaws;  length  1J  inches.  Feeds  on  Evening  Primrose 
(Oenothera  biennis).  September  to  May.  Spins  a  cocoon.  (D.  W. 
Coquillett.) 

9 —  Ctenucha  virginica. — Body  black,  tinged  with  brown ;  a  white 
sub-dorsal  and  stigmatal  line,  the  former  sometimes  nearly  obsolete ; 
on  top  of  the  segments  from  3  to  11,  inclusive,  is  a  cluster  of  black 
hairs,  the  hairs  forming  these  clusters  not  spreading ;  next  to  these 
is  a  row  of  pale  yellow  or  whitish  spreading  clusters,  and  below 
these  the  hair  is  black,  in  spreading  clusters ;  the  hair  lowest  down 
on  each  side  of  the  body  and  that  on  each  end  of  the  body  is 
sometimes  mixed  with  whitish ;  head  reddish  on  the  top  and  sides, 
the  face  black ;  length,  1^  inches.  Feeds  on  Grass.  September  to 
May.  Spins  a  cocoon.  (D.  W.  Coquillett.) 


10  —  Acrongcta  oblinita.  — 
Body  black  or  reddish-brown, 
the  sub-dorsal  space,  and 
sometimes  the  dorsal  space, 
dotted  with  yellow;  a  sub¬ 
dorsal  pale  interrupted 
stripe ;  a  bright  yellow  stig¬ 
matal  stripe ;  sometimes 
there  is  a  transverse  reddish 
band  on  same  as  all  of  the 
segments  ;  hair  whitish,  red¬ 
dish  or  black,  in  the 
spreading  clusters  from  black 
or  reddish  warts ;  venter 
dark  colored  or  reddish- 
brown  ;  head  shining  black 
or  reddish,  with  a  few  hairs 
on  the  face ;  length,  1J 
Fig.  66. — Acronycta  oblinita.  Moth,  with  pupa  and  inches.  k  eeds  On  Smart- 

larva*  weed,  Hazel  and  Corn.  June 

to  October.  Spins  a  cocoon.  (D.  W.  Coquillett.) 


11 — Leucarctia  acrcea. — Body  black,  sometimes  dotted  with  yellow 
and  with  a  yellow  dorsal  stripe ;  above  and  below  the  spiracles  is  a 
yellow  line ;  between  these  lines  the  body  is  dotted  with  yellow ;  the 
stripes  in  the  two  lowest  rows  are  yellow,  and  the  hair  proceeding 
from  them  is  reddish-brown,  or  mouse-colored ;  the  remaining  warts 
are  black  or  brownish,  and  the  hair  proceeding  from  them  is  black  or 
mouse-colored ;  head  shining  black,  sometimes  with  a  vertical  white 
line  in  the  middle  of  the  face ;  length,  1J  inches.  Feeds  on  Bag- 
weed  ( Ambrosia  artemisicefolia).  June  to  October.  Spins  a  cocoon. 
(I).  W.  Coquillett,) 
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] 2—iAretia  plialerata  —  Body  black;  a  reddish  or  light-colored  dorsal 
line  ;  hair  blackish  or  whitish,  in  spreading  clusters  from  black  warts ; 
the  hair  low  down  on  each  side  of  the  body,  is  sometimes  mixed 
with  reddish-brewn ;  head  shining  black,  with  a  few  short  hairs  on 
the  face;  length  1J  inches.  Feeds  on  grass.  Found  throughout  the 
year.  Spins  a  cocoon.  (D.  W.  Coquillett.) 

13 —  Arsilonche  henrici. — A  black  dorsal  stripe  dotted  with  white, 
then  a  yellow  stripe,  then  a  pale  yellow  stripe  dotted  with  white ; 
the  spiracles  are  situated  on  the  lower  part  of  this  stiipe ,  below 
this  stripe  is  a  pale  yellow  line ;  hair  blackish,  in  the  spieadmg 
clusters  from  deep  yellow  warts;  venter  dark  colored;  head  black, 
dotted  with  white,  with  2  white  streaks  on  the  top  and  a  yellow 
Y-shaped  mark  on  the  face;  length  1J  inches.  Feeds  on  Smart- 
weed.  June  to  October.  Spins  a  cocoons.  (D.  W.  Coquillett.) 

14 —  Scepsis  fulvicollis. — A  dark  dorsal  line,  then  a  pale  greenish 
stripe  on  which  is  a  row  of  small  warts ;  next  to.  this  stupe  is  a 
pink  line,  then  a  pale  yellow  line,  then  a  dark  greenish,  slate  colored 
stripe  on  which  is  a  row  of  small  warts;  the  spiracles  are  situated 
on  the  lower  part  of  this  stripe,  below  the  warts ;  next  to  this  stripe 
is  a  pale  yellow^  line,  between  this  line  and  the  base  of  the  legs  are 
2  rows  of  small  warts ;  from  each  of  these  warts  proceeds  a 
thin  spreading  cluster  of  whitish  hairs ;  venter  pale  greenish-yellow  , 
length  1  inch.  Feeds  on  grass.  June  to  August.  Spins  a  cocoon. 
(D.  W.  Coquillett.) 


GBOUP  IX. 


The  caterpillars  belonging  to  this  group  have  16  legs,  and  tlieir 
bodies  are  naked  or  thinly  covered  with  warts  or  piliferous  hairs. 
(When  there  is  a  cluster  of  six  or  more  hairs  issuing  from  each 
wart  or  piliferous  spot  the  caterpillar  is  classed  among  those  which 
have  the  “body  clothed  with  hairs,  at  least  on  the  sides.”)  The 
body  is  marked  with  transverse  bands  or  rings ;  some  also  have 
longitudinal  lines,  but  none  lack  the  transverse  bands  or  rings. 


SYNOPSIS  OF  GROUP  IX. 


Body  bluish-white,  ringed  with  black. 

With  a  yellow  stigmatal  stripe . 

Without  this  stripe . 

Body  ringed  with  bluish- white,  black  and  orange. 

With  about  17  rings  on  each  segment . 

With  about  18  rings  on  each  segment.  .  .... 

With  about  11  rings  on  each  segment . 

Body  greenish-yellow,  ringed  with  black . 

Body  green. 

Ringed  with  black . 

Ringed  with  yellow  on  segments  4  and  12 . 


1 

2 


8 

4 

5 

6 


(Group  X,  No.  3 
.  7 


1 — Calpe  canadensis. — Body  bluish-white  ;  a  yellow  stigmatal  stripe  ; 
a  dorsal  row  of  transverse  black  dashes;  a  row  of  black  dashes  just 
above  the  stigmatal  stripe ;  sometimes  some  of  these  dashes  unite 
with  those  in  the  dorsal  row.  forming  transverse  black  bands;  venter 
black  or  deep  green ;  thoracic  legs  brown,  the  others  black ;  head 
shining  yellow,  marked  with  two  black  spots  on  the  upper  part  of 
the  face,  three  black  spots  near  the  jaws,  and  a  black  spot  on  each 
side  of  the  head;  length  1^  inches.  Feeds  on  Meadow-rue  ( Thalic - 
trum).  April  to  August.  Spins  a  cocoon.  (D.  W.  Coquillett.) 


2 — P  sycliomorpha  epimenis. — Body 
white,  marked  on  each  segment  with 
4  transverse  black  bands  ;  segment  11 
slightly  humped.  Feeds  on  Grape. 
(J.  A.  Lintner.) 


Fig.  67— Psychomorpha  epimenis.  Larva- 


3 — Alypia  octomaculata . — On  the  mid¬ 
dle  of  each  segment  is  a  transverse 
orange-red  band,  on  which,  on  the  mid¬ 
dle  segments,  are  about  8  black  pilif¬ 
erous  spots,  from  each  of  which  pro¬ 
ceeds  a  white  hair ;  on  each  side  of 
this  band,  on  each  segment,  are  4  black 
rings  alternating  with  4  bluish  white 
ones ;  beneath  the  spiracles  is  a  wavy 
whitish  stripe  interrupted  by  the  orange 
red  bands ;  venter  black,  slightly  varie¬ 
gated  with  bluish  white  and  with  the 
orange  red  bands  extending  on  the  leg¬ 
less  segments ;  cervical  shield  and  head 

shining  deep  orange  yellow,  marked  with  black  dots.  Feeds  on 
Grape.  May  to  October.  Enters  the  earth.  (C.  V.  Riley.) 


Fig, 


68.— Alypia  octomaculata. 
and  larva. 


Moth 
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4 — Eudryas  unio — Body  tapers  forward  regularly  from  segment  11, 
which  is  slightly  humped ;  segment  1  white,  marked  with  4  transverse 
black  bands,  2  of  which  are  usually  broken ;  on  the  middle  of  each  re¬ 
maining  segment  is  a  broad  orange  band  on  which  are  from  8  to  10 
black  dots ;  on  each  side  of  this  band  are  8  white  and  8  black  trans¬ 
verse  rings ;  on  the  white  ring  in  front  of  the  orange  band  is  a 
black  dot  in  front  of  the  spiracle ;  the  orange  band  on  segments  4 
and  5  extends  entirely  around  the  body  and  is  marked  on  the  ven¬ 
ter  with  4  to  6  round  black  spots ;  head  orange,  marked  and  dotted 
with  black;  length  1J  inches.  Feeds  on  Willow-herb  (. Epilobium 
coloratum).  (J.  A.  Lintner.) 

5 —  Eudryas  grata. — On  the  mid¬ 
dle  of  each  segment  is  a  transverse 
pinkish  band,  on  each  side  of  which, 
on  each  segment,  are  8  black  rings 
alternating  with  2  bluish  white 
ones ;  on  each  side  of  the  first  3 
segments  are  about  5  black  dots 
situated  on  the  pinkish  hand  and 
arranged  in  a  transverse  iow,  011  FiGi  69  ._Eudryas  grata.  Larva  and  eggs, 
each  side  of  the  remaining  segments 

are  9  black  dots  situated  on  the  pinkish  bands,  the  first  two  dots 
are  arranged  obliquely,  the  next  3  in  a  curved  oblique  row,  and  the 
lowest  4  nearly  in  the  form  of  a  rectangle ;  venter  marked  nearly 
as  upper  part  of  body ;  head  yellowisli-brown,  dotted  with  black , 
length  1^  inches.  Feeds  on  Grape.  July  to  September.  Enters 

the  earth.  (D.  W.  Coquillett.)  ,, 

6 —  Papilio  asterias.— Body  whitish  or  greenish-yellow;  on  the 
anterior  part  of  each  segment  except  the  first  is  a  transverse  black 
band;  on  the  middle  of  each  segment  is  a  transverse  black  band, 
in  which  is  a  row  of  6  yellow  spots,  or  a  row  of  alternate  yellow 
and  black  spots ;  head  white,  marked  on  the  face  with  a  black  line, 
which  nearly  forms  an  oval,  in  which,  and  on  each  side  of  it,  is  a 
round  black  spot ;  on  each  side  of  the  head  is  a  black  stieak ,  length 
H  inches.  Feeds  on  Carrots,  Parsnips,  etc.  June  to  August. 
Suspends  itself  by  the  hind  feet  and  a  transverse  loop.  (D.  W. 
Coquillett.) 

7—  Papilio  turnus. — Body  bluish-green  ;  on  segment  3  is  a  sub-dorsal 
black  spot  with  a  light  blue  center,  and  surrounded  by  a  yellow 
ring,  this  by  a  black  one ;  sometimes  on  the  upper  part  ot  the  yel¬ 
low  ring  is  a  black  dash ;  on  the  posterior  part  of  segment  4  is  a 
transverse  yellowish  ridge,  in  front  of  which  is  transveise  iow  ot  4 
blue  dots ;  below  each  spiracle  is  a  blue  dot ;  on  top  of  the  last 
segment  is  a  transverse  yellowish  ridge,  on  which  are  two  small 
prickles ;  venter  pale  green ;  head  pinkish  brown ;  length  U  inches. 
Feeds  on  Cherry,  Apple  and  Thorn.  June  to  Septembei.  Suspends 
itself  by  the  hind  legs  and  a  transverse  loop.  (D.  W.  Coquillett.) 


GROUP  X. 


The  caterpillars  belonging  to  this  group  have  16  legs,  and  the 
body  is  naked  or  thinly  covered  with  piliferous  spots,  from  each  of 
which  issues  one  or  two  hairs ;  some  have  large  warts,  which  are 
beset  with  short  bristles ;  the  body  is  green  or  bluish,  and  is  unlined, 
or  marked  with  four  lines  or  less ;  the  lines  on  both  sides  of  the 
body  are  reckoned  in,  but  not  those  on  the  venter. 

SYNOPSIS  OF  GROUP  X. 


Body  unlined,  or  marked  with  only  one  line  (dorsal). 

Body  covered  with  minute  black  tubercles . 1 

Body  destitute  of  these  tubercles. 

With  shining  black  tubercle  on  segment  11 .  2 

Without  this  tubercle. 

Head  yellow ;  warts  blue  and  yellow .  3 

Head  ashen  brown ;  warts  yellow  or  reddish .  4 

Head  dark  brown. 

Head  covered  with  down .  5 

Head  not  covered  with  down . 6 

Head  green. 

Warts  on  sides  of  body  blue .  7 

Warts  on  sides  white,  ringed  with  black  or  brown .  8 

Body  marked  with  two  lines  (stigmatal) .  9 

Body  marked  with  four  lines  (sub-dorsal  and  stigmatal) . 10 

Body  marked  with  three  lines  (dorsal  and  stigmatal). 

Head  blackish-brown . 11 

Head  greenish . 12 


1 — Pamphila  delaware. —  Body  bluish-white,  thickly  covered  with 
minute  black  tubercles;  on  the  top  of  segments  11  and  12  is. a  black 
spot ;  cervical  shield  black,  with  a  black  dot  on  each  side ;  head 
smooth,  white,  surrounded  on  the  top  and  sides  with  black ;  a  ver¬ 
tical  black  streak  on  the  middle  of  the  face,  and  a  short  black 
streak  on  each  side  of  this ;  length  1  inch.  (A.  W.  Chapman.) 
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2 — Philampelus  pandoras. — 
Body  pale  green  on  the  back, 
darker  at  the  sides,  marked 
with  minnte  dark  green  rings 
which  on  the  back  become 
dark  green  dots ;  on  each 
side  of  the  body  are  6  short 
irregular  oval  patches,  mar¬ 
gined  with  a  black  line  and 
enclosing  the  spiracles  which 
are  bordered  with  pale  crim¬ 
son  ;  on  top  of  segment  11  is 
a  shining  black  tubercle,  sur¬ 
rounded  with  yellow,  which  is 
bordered  with  black ;  head 
green.  Feeds  on  Grape  and 
Ampelopsis.  (B.  Clemens.) 


Fig.  70.— Philampelus  panclorus.  Larva. 
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4 —  Telea  polyphemus. — Body  green  ;  on  each  segment  is  a  trans¬ 
verse  row  of  reddish  or  gold-colored  warts,  from  each  of  which  is¬ 
sues  1  or  2  hairs ;  the  two  lowest  warts  on  the  segments  fron  5  to 
10  inclusive  are  connected  by  a  whitish  line  which  passes  just  be¬ 
hind  the  spiracle,  on  the  posterior  part  of  the  last  segment  is  a  Y- 
shaped  brown  or  dark  colored  line ;  spiracles  reddish  brown ;  venter 
dark  green,  with  a  yellow  line  in  the  middle ;  head  ashen-brown ; 
length  8  inches.  Feeds  on  Hazel,  Oak,  Hickory,  Elm,  Basswood, 
Butternut,  Walnut  and  Thorn.  July  to  October.  Spins  a  cocoon. 
(D.  W.  Coquillet.) 

5 —  Pamphila  maculata. — Body  pale  green;  covered  with  a  fine 
down ;  last  2  segments  deep  green ;  cervical  shield  light  brown ; 
head  light  brown,  slightly  granulated,  thickly  covered  with  a  fine 
down ;  length  1  inch.  (A.  W.  Chapman.) 

6 —  Pamphila  phyleus. — Body  dull  green  ;  thickly  covered  with  small 
pale  points :  cervical  shield  dark  brown ;  head  small,  smooth,  dark 
brown ;  length  J-  inch.  Feeds  on  grass.  (A.  W.  Chapman.) 


8 — Callosamia  prornethea. — Body  pale 
bluish-green ;  on  each  segment  is  a 
transverse  row  of  about  8  warts ;  the 
2  warts  on  top  of  the  segments  2  and  8 
are  reddish  brown ;  on  top  of  segment 
11  is  a  large  yellow  wart ;  the  remaining 
warts  are  very  small  and  deep  blue ; 
head  yellow;  length  2^  inches.  Feeds 
on  Sassafras.  July  to  September.  Spins 
a  cocoon.  (T.  W.  Harris.) 


Fig.  71.— Attacus  prometheus.  Larva. 
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1 —Samia  cecropia. — Body  light  blue;  on  top  of  the  segments  2 
and  3  are  two  thick  yellowish  brown  wrarts,  encircled  in  the  middle 
by  a  rowr  of  black  tubercles ;  on  top  of  the  segments  from  4 


Fig.  72.— Attacus  (Samia)  cecropia.  Larva. 


to  10  inclusive  are  two  light  yellow  warts ;  on  top  of  segment  11 
is  a  single  light  yellow7  wrart;  on  either  side  of  each  segment  are  2 
or  3  blue  warts;  all  of  these  warts  are  beset  at  the  top  by  a  few 
black  bristles ;  venter  deep  green ;  head  smooth,  deep  green ; 
length  3  inches.  Feeds  on  Willow,  Apple,  Plum,  Cherry,  Choke- 
cherry,  Currant,  Maple,  and  Barbery.  July  to  September.  Spins  a 
cocoon.  (D.  W.  Coquillett.) 

8 —Samia  Columbia. — Body  green;  on  top  of  segments  2,  3  and  4 
are  two  long  wTarts  which  are  yellow7  at  the  base,  above  this  is  a 
raised  black  ring  above  which  the  wart  is  red  and  beset  by  7 
or  8  black  spines ;  on  top  of  segments  5,  6,  _  7,  8,  9  and  10 
are  two  smaller  w7arts  of  which  the  base  is  w'hite,  the  remainder 
light  yellow7,  with  from  1  to  3  black  spines  at  the  tip ;  on  top  of 
segment  11  is  a  single  large  wart,  the  base  of  which  is  white,  the 
remainder  yellow,  and  beset  at  the  base  and  middle  with  black  bris¬ 
tles ;  on  top  of  segment  12  are  four  white  tubercles  tipped  with 
black  bristles ;  on  either  side  of  each  segment  are  2  or  3  tubercles 
which  are  white,  ringed  at  the  base,  the  upper  ones  with  brown, 
the  lowrer  ones  with  black;  head  green;  length  3  inches.  Feeds  on 
Larch  ( Larix  Americana.)  July  to  August.  Spins  a  cocoon. 
(T.  B.  Caulfield.) 


—12 
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Fig.  73.-  Aetias  luna.  Larva. 


9 — Aetias  luna. — Body  green, 
the  sutures  of  the  segments 
yellowish ;  a  yellow  stigmatal 
line ;  on  each  segment  is  a 
transverse  row  of  about  six 
small  green  or  pink  warts 
from  each  of  which  proceeds 
one  or  two  black  hairs ;  scat¬ 
tered  over  the  body  are  a  few 
white  hairs,  some  of  which  are 
thickened  near  the  tips ;  head 
bluish-green ;  length  3  inches. 
Feeds  on  Walnut  and  Hickory. 
July  to  September.  Spins  a 
cocoon.  (J.  A.  Lintner.) 


10— Pieris pro todice.— Body  green 
or  blue,  thickly  covered  with 
black  piliferous  spots  from  which 
issues  one  or  two  short  black 
hairs ;  a  yellowish  line  on  lower 
part  of  dorsal  space,  and  one  on 
lower  part  of  sub-dorsal  space, 
and  sometimes  a  faint  yellowish 
line  on  the  stigmatal  space ; 
venter  pale  greenish,  spotted  with 
black ;  head  green,  dotted  with 
Fig.  74.  Larva  and  Pupa.  black,  and  sometimes  with  a  yel¬ 

low  spot  on  each  side;  length  1J  inches.  Cabbage  and  Mustard. 
July  to  October.  Suspends  itself  by  the  hind  feet  and  a  transverse 
loop.  (C.  Y.  Riley.) 


11 — Pamphila  peckius. — Body  yellowish  green,  thickly  covered  with 
minute  whitish  hair-tipped  tubercles ;  first  segment  grayish  brown, 
the  region  of  the  spiracles  and  posterior  half  of  under  part  purplish 
brown ;  an  indistinct  dark  dorsal  line ;  a  yellowish  sub-dorsal  line ; 
spiracles  brownish ;  venter  pale  green ;  a  raised  transverse  black 
line  on  top  of  segment  1 ;  head  very  large,  slightly  flattened,  spher¬ 
ical,  roughened,  downy,  blackish  brown ;  length  nearly  J  inch. 
Feeds  on  Grass.  June  to  July.  (D.  W.  Coquillett.) 


Fig.  75.— Pieris  rapas 
Larva. 


12 — Pieris  rapa.—  Body  green,  thickly  covered 
with  minute  black  prickles,  from  each  of  which 
proceeds  a  very  short,  black  hair ;  a  dorsal  yellow 
line;  a  stigmatal  row  of  yellow  dots ;  head  green, 
covered  with  minute  black  prickles ;  length  1^ 
inches.  Feeds  on  Cabbage,  Horseradish  and 
Mustard.  July  to  November.  Suspends  itself  by 
the  hind  feet  and  a  transverse  loop.  (D.  W. 
Coquillett.) 


GROUP  XI. 


The  caterpillars  belonging  to  this  group  have  16  legs,  and  are 
naked,  or  have  a  number  of  piliferous  spots,  from  each  of  which 
issues  one  or  two  hairs ;  the  body  is  green  or  bluish,  and  is  marked 
with  5  or  more  longitudinal  lines,  not  counting  those  on  the  venter, 

SYNOPSIS  OF  GROUP  XI. 

Body  marked  with  5  lines. 

Head  green,  marked  with  white  or  brownish .  1 

Head  green,  unmarked. 

Body  covered  with  minute  prickles .  2 

Body  destitute  of  prickles.. . .. . . . -  6 

Body  marked  with  more  than  5  lines. 

With  a  pinkish  stigmatal  stripe .  y 

Without  this  stripe .  5 
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1 —  Telesilla  cinereola. — Body  green,  lightest  on  the  dorsal  space  ; 
a  dorsal  and  sub-dorsal  whitish  line ;  a  white  stigmatal  stripe ;  a 
row  of  whitish  dots  at  the  dorsal  space ;  venter  deep  green ;  head 
smooth,  green,  with  a  white  dash  on  each  side,  and  a  white  in¬ 
verted  Y-shaped  mark  on  the  face;  length  inches.  Feeds  on 
Ragweed  ( Ambrosia  artemisicefolia) .  June  to  July.  Enters  the  earth. 
(D.  W.  Coquillett.) 

2 —  Satyrus  nephele. — Body  green,  thickly  covered  with  minute 
prickles ;  a  dark  dorsal  line ;  a  white  sub-dorsal  and  stigmatal  line ; 
on  the  posterior  end  of  the  last  segment  are  two  light  colored  pro¬ 
jections  ;  head  large,  deep  green,  thickly  covered  with  minute 
prickles;  length  1J  inches.  Feeds  on  grass.  July  to  September. 
Suspends  itself  by  the  hind  feet.  (D.  W.  Coquillett.) 


Fig.  76.— Pyrophila  pyramidoides.  Moth. 

3 —  Pyrophila  pyramidoides. — Body  green,  dotted  with  white  or  yel¬ 
low  ;  a  dorsal  and  sub-dorsal  white  line,  the  latter  forming  an  acute 
angle  on  segment  11,  which  is  humped;  a  white  or  yellow  stigma¬ 
tal  line ;  head  smooth,  green ;  length  1^  inches.  Feeds  on  Oak, 
Hickory  and  Lilac.  May  to  June.  Spins  a  cocoon.  (D.  W.  Co¬ 
quillett.) 

4 —  Crambodes  talidiformis. — Body  green,  dotted  with  white  ;  a  white 
dorsal  and  sub-dorsal  line ;  a  white  line  on  the  sub-dorsal  space  ; 
a  pink  stigmatal  stripe,  whitish  at  the  edges ;  sometimes  there  is  a 
dark  stripe  between  the  stigmatal  stripe  and  the  line  on  the  sub¬ 
dorsal  space ;  head  green,  with  a  fewr  dark  streaks  on  the  top ; 
length  lj  inches.  Feeds  on  Blue  Vervain  ( Verbena  hastata).  June  to 
July.  Enters  the  earth.  (D.  W.  Coquillett.) 

5 —  Adipsophanes  miscellus. — Body  deep  green  ;  from  the  spiracles 
on  one  side  of  the  body  to  those  on  the  other  side  are  about  10 
wavy  white  lines ;  below  the  spiracles  is  a  whitish  stripe ;  venter 
green,  with  4  white  lines,  the  2  middle  ones  the  widest ;  the  2  anterior 
pairs  of  abdominal  legs  are  much  smaller  than  the  2  posterior  pairs ; 
head  green,  striped  vertically  with  brown  and  white ;  length  1^ 
inches.  Feeds  on  Verbena  hastata.  May  to  August.  Spins  a  cocoon. 
(D.  W.  Coquillett.) 


GROUP  XII. 


The  caterpillars  belonging  to  this  group  have  10  legs,  and  the 
body  is  naked,  or  thinly  covered  with  prickles  or  piliferous  spots, 
from  each  of  which  issues  one  or  two  short  hairs ;  the  body  is  of  some 
other  color  than  green,  and  is  unlined  or  marked,  with  3  lines  or 
less,  not  counting  those  on  the  venter. 

SYNOPSIS  OF  GROUP  XII. 


Body  marked  with  2  lines. 

With  a  high  projection  on  top  of  segment  4 .  1 

Without  this  projection .  2 

Body  marked  with  3  lines  (dorsal  and  sub-dorsal). 

With  a  shining  black  tubercle  on  segment  11 . . 3 

Without  this  tubercle . (Group  XIII,  No.  5) 

Body  unlined,  or  marked  with  only  1  line  (dorsal). 

Head  grayish. 

With  2  white  spots  on  upper  part  of  face .  4 

Without  these  spots .  5 

Head  brownish-black. 

With  2  rows  of  tubercles  on  the  back . . . .  2 

Without  these  tubercles .  6 

Head  reddish  or  yellowish-brown .  5 


1 — Notoclonta  unicornis. — A  wide  brown  dorsal  stripe  on  the  first  3 
segments ;  side  of  segment  1  pale  greenish,  sometimes  marked  with 
reddish ;  sides  and  under  part  of  segments  2  and  3  deep  green ;  rest 
of  body  pale  yellowish-brown ;  a  sub-dorsal  dark  line  extends  from 
segments  3  to  10 ;  on  segments  9  and  10  is  sometimes  a  light  colored 
V-shaped  mark;  on  top  of  segment  11  is  sometimes  a  blunt  pointed 
conical  projection;  on  top  of  segment  4  is  a  high  projection,  divided 
at  the  tip  into  2  points ;  head  pale  brown ;  length  1J  inches.  Feeds 
on  Plum.  June  to  August.  Spins  a  cocoon.  (I).  W.  Coquillett.) 
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2 — Pseudoglossa  lubricalis. — Body  dull  purplish-brown  ;  sometimes 
a  broken  dull  pinkish-brown  line  on  a  line  with  the  tubercles ;  on 
the  back  are  2  rows  of  alternate  black  and  pale  yellowish  tubercles, 
the  black  ones  situated  on  the  anterior  part  of  each  segment ;  the 
tip  of  each  tubercle  is  bent  over  at  nearly  right  angles,  the  tips  of 
the  black  ones  being  bent  backwards  and  those  of  the  yellowish  ones 
forward ;  at  the  bent  angle  is  a  short  brownish  bristle ;  some  of  the 
black  tubercles  are  ringed  with  yellow  at  the  base ;  on  the  sides  of 
the  body  are  a  few  piliferous  spots,  each  giving  rise  to  a  short 
bristle;  head  dirty  blackish;  length  inch.  Feeds  on  Grass.  Sep¬ 
tember  to  July.  Spins  a  cocoon.  (D.  W.  Coquillett.) 

8 — Philampelis  achemon. — Body  pale  reddish-brown,  darker  at  the 
sides,  the  anterior  segments  dotted  with  black ;  a  dark  brown  dorsal 
line ;  a  pale  reddish  sub-dorsal  line ;  6  stigmata!  irregularly  oval 


a  oo 

Fig.  78.— Pliilampelus  achemon.  Larva. 


white  patches,  bordered  with  black ;  on  top  of  segment  11  is  a 
shining  black  tubercle,  contained  in  a  brown  patch  which  is  sur¬ 
rounded  by  black  and  white  lines ;  head  reddish-brown.  Feeds  on 
Grape  and  the  Virginia-creeper.  Enters  the  earth.  (B.  Clemens.) 

4 —  Catocala  lineella. — Body  dull  greenish-yellow;  a  light  colored 
dorsal  stripe,  on  each  side  of  which  is  a  darker  stripe  on  which  is 
a  row  of  black  piliferous  spots ;  a  stigmatal  row  of  black  piliferous 
spots ;  on  top  of  segment  8  is  a  slight  prominence ;  venter  greenish- 
white,  with  a  row  of  black  spots  in  the  center,  one  spot  to  each  seg¬ 
ment ;  the  2  anterior  pairs  of  abdominal  legs  are  smaller  than  the 
2  posterior  pairs ;  head  gray,  with  2  white  spots  on  the  upper  part 
of  the  face ;  length  1  inch.  Feeds  on  Oak.  May  to  July.  Spins  a 
cocoon.  (D.  W.  Coquillett.) 

5 —  Chytolita  morbiclalis. — Body  reddish,  mottled  with  yellowish  ;  a 
dark  dorsal  stripe ;  segment  1  darker  than  the  others,  and  dotted 
with  black ;  piliferous  spots  brownish ;  head  dark  flesh  or  grayish ; 
length  J-  inch.  Feeds  on  Hazel  and  grass.  April  to  July.  Spins  a 
cocoon.  (D.  W.  Coquillett.) 
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GROUP  XIII. 


The  caterpillars  which  belong  to  this  gronp  are  provided  with  16 
legs,  and  their  bodies  are  naked  or  thinly  covered  with  small  prickles 
or  piliferous  spots,  from  each  of  which  issues  one  or  two  hairs; 
they  are  of  some  other  color  than  green,  and  are  marked  with  4  or 
5  longitudinal  lines. 


SYNOPSIS  OF  GROUP  XIII. 

Body  marked  with  only  4  lines .  1 

Body  marked  with  5  lines. 

With  a  row  of  black  spots  on  the  venter .  2 

Without  these  spots. 

Head  gray,  roughened .  6 

Head  black  or  brownish-black .  4 

Head  reddish  or  yellowish-brown. 

With  a  row  of  black  spots  on  the  dorsal  space .  5 

Without  these  spots .  6 


1 — Argynnis  bellona. — Body  pale  purplish;  on  each  side  of  the 
body  are  two  whitish  lines;  below  the  upper  line  is  a  row  of  small 
black  spots;  on  each  segment  is  a  transverse  row  of  about  6  small 
black  warts,  each  of  which  is  beset  by  short  bristles ;.  the  two  warts 
on  top  of  each  segment  are  joined  together  by  a  Y-shaped  dark 
line ;  head  smooth,  black,  the  face  thinly  covered  with  short  hairs ; 
length  1J-  inches.  Feeds  on  Violets.  October  to  April.  Suspends 
itself  by  the  hind  feet.  (D.  W.  Coquillett.) 

2  —Catocala  grynea. — Body  ashen  brown,  sometimes  with  a  reddish 
cast ;  an  indistinct  light-colored  dorsal  line ;  on  each  side  of  the 
body  are  2  or  8  indistinct  light-colored  stripes ;  on  the  dorsal  space 
is  a  row  of  small  prickles,  those  on  the  posterior  part  of  each  seg- 
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ment  the  largest ;  on  each  side  of  each  segment  are  three  small 
points  arranged  in  the  form  of  a  triangle ;  on  top  of  segment  8  is  a 
projection,  which  is  sometimes  of  a  redder  color  than  the  body; 
there  is  sometimes  a  black  oblique  dash  on  each  side  of  segment 
11 ;  venter  light-colored,  sometimes  tinged  with  red,  marked  with  a 
row  of  black  spots,  one  spot  to  each  segment ;  just  above  the  legs 
is  a  short  fringe ;  the  two  anterior  pairs  of  abdominal  legs  are  much 
smaller  than  the  two  posterior  pairs ;  head  reddish,  or  grayish- ash, 
sometimes  bordered  on  the  top  and  sides  with  black,  bilobed  on  top, 
with  a  small  reddish-brown  point  on  each  lobe;  length,  If  inches. 
Feeds  on  Apple.  May  to  July.  Spins  a  cocoon.  (D.  W.  Coquil- 
lett.) 

3 —  Neonympha  eurytris. — Body  light  gray,  mottled  with  dark  gray, 
and  thickly  covered  with  minute  gray  points ;  a  dark  dorsal  stripe ; 
an  indistinct  dark-colored  undulating  sub-dorsal  line ;  below  the 
spiracles  is  a  light-colored  fold ;  spiracles  black ;  venter  greenish - 
gray,  marked  with  a  dark  line  in  the  middle ;  on  the  posterior  part 
of  the  last  segment  are  two  divergent  blunt-pointed  projections,  con- 
colorous  with  the  body;  head  much  wider  than  segment  1,  concolor- 
ous  with  the  body,  the  upper  angles  produced  into  a  blunt  point ; 
length  f-inch.  Feeds  on  grass.  Found  throughout  the  year.  Sus¬ 
pends  itself  by  the  hind  feet.  (D.  W.  Coquillett.) 

4 —  Hypropepia  fucosa.  —  Body  dark  reddish-brown  or  brownish- 
black  :  a  yellow  dorsal  line ;  a  stigmatal  and  indistinct  sub-dorsal 
yelknv  line;  sub-dorsal  space  mottled  with  yellow;  warts  black,  and 
from  each  proceeds  one  or  two  stiff  black  bristles ;  head  brownish- 
black,  with  a  few  short  whitish  hairs  on  the  face ;  length  f-inch. 
Feeds  upon  the  moss,  etc.,  which  grows  upon  the  bark  of  Oak  trees. 
May  to  September.  Spins  a  cocoon.  (D.  W.  Coquillett.) 

5 —  Agrotis  c-nigrum. — Body  mottled  brownish  or  ashen,  sometimes 
tinged  with  green;  a  dorsal  and  sub-dorsal  light-colored  line,  the 
latter  sometimes  wanting ;  below  the  spiracles  is  a  light-colored 
stripe ;  on  the  dorsal  space  is  a  row  of  oblique  black  spots,  most 
distinct  on  the  posterior  part  of  the  body,  one  spot  to  each  seg¬ 
ment  ;  the  two  plates  on  top  of  each  segment  are  sometimes  con¬ 
nected  with  each  other,  forming  a  semi-circle ;  head  yellowish-brown, 
marked  with  two  curved  black  spots  on  the  face,  and  with  two  black 
dashes  on  each  side  of  the  head ;  length  If  inches.  Feeds  on  grass. 
Found  throughout  the  year.  Enters  the  earth.  (D.  W.  Coquillett.) 

6 —  Eudamus  proteus. — Dorsal  space  gray,  dottted  with  black,  and 
yellowish,  arranged  in  transverse  rows ;  sub-dorsal  space  gray,  the 
upper  half  dotted  with  black ;  a  fine  dark-colored  dorsal  line ;  a 
bright  yellow  sub-dorsal  stripe,  dilated  on  segment  12 ;  a  pale  green 
stigmatal  line ;  cervical  shield  lustrous  black ;  anal  plate  yellow, 
the  middle  greenish ;  venter  pale  green ;  head  large,  circular,  slightly 
depressed  on  top,  brown,  with  a  yellow  spot  on  each  side  of  the 
mouth,  narrowing  upward,  and  fading  into  the  light  brown  of  the 
upper  part  of  the  face  ;  length  14  inches.  Feeds  on  Phaseolus  per- 
ennis  and  Cliteria  mariana.  (A.  W.  Chapman.) 


GROUP  XIV. 


The  caterpillars  belonging  to  this  group  have  16  legs,  and  their 
bodies  are  naked,  or  thinly  covered  with  piliferous  spots  from  each 
of  which  issues  one  or  two  hairs ;  the  body  is  of  some  other  color 
than  green,  and  is  marked  with  more  than  five  lines. 

SYNOPSIS  OF  GROUP  XIV.  J 


Head  unmarked . 1 

Head  marked  with  black  or  brown. 

Stigmatal  line  dark-colored . 2 

Stigmatal  line  light-colored . 3 


Fig.  79.— Ceramica  picta.  Moth  and  larva. 

Coquillett.) 


1 — Ceramica  picta. — Some¬ 
times  a  white  dorsal  line; 
a  black  dorsal  stripe,  some¬ 
times  dotted  with  bluish 
white,  then  a  yellow  stripe, 
on  which  is  a  row  of  black 
dots,  then  a  bluish  stig¬ 
matal  stripe,  crossed  by 
transverse  black  dashes, 
and  having  on  it  a  row  of 
black  dots  ;  venter  pale-col¬ 
ored,  or  dark  brown ;  head 
smooth,  yellowish  brown. 
Length,  If  inches.  Feeds 
on  Smartweed,  Corn,  Peas, 
Beans,  Burdock  and  Yel* 
lowdock.  .June  to  October. 
Enters  the  earth.  (D.  W. 
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2 —  Leucania  harveyi. — A  white  dorsal  line,  then  a  dark  brown 
stripe,  then  a  pale  yellow  line,  then  a  light  brown  line  shading  into 
yellow  at  the  lower  edge,  then  a  dark  brown  stigmatal  line,  then  a 
pale  yellowish  line,  then  an  indistinct  light  brown  line ;  venter  pale 
yellow;  head  yellow,  with  a  somewhat  triangular  mark  on  each 
side.  Length,  1^  inches.  May  to  September.  Enters  the  earth. 
(D.  W.  Coquillett.) 

3 —  Leucania  phragmitidicola. — A  light  dorsal  line,  then  a  wide  dark 
stripe,  on  which  is  a  row  of  black  dots,  or,  in  place  of  this  stripe, 
there  is  a  dark,  then  a  light,  then  a  dark  line ;  next  to  this  is  a 
light  line,  then  a  dark  or  black  line,  then  a  light  line,  then  a  dark 
or  pinkish  stripe,  lightest  in  the  middle,  then  a  light  line,  which  is 
sometimes  wanting,  then  a  dark  or  black  stripe,  lightest  in  the 
middle,  then  a  light  stigmatal  line,  then  a  pinkish  stripe,  which  is 
sometimes  wanting ;  venter  dark-colored ;  head  pale  brownish,  with 
two  black  dashes  on  each  side,  and  with  two  curved  black  lines  on 
the  face.  Length,  1J  inches.  Feeds  on  grass.  Found  throughout 
the  year.  Enters  the  earth.  (D.  W.  Coquillett.) 


THE  HESSIAN-FLY. 


Its  Ravages  and  Habits ,  and  the  Means  of  Preventing  its  Increase. 


By  DR.  A.  S.  PACKARD,  Jr. 


EXPLANATION  OF  PLATE  I. 


A  healthy  stock  of  wheat  on  the  left,  the 
one  on  the  right  dwarfed  and  the  lower 
leaves  beginning  to  wither  and  turn  yel¬ 
low:  the  stem  swollen  at  three  places, 
near  the  ground  where  the  flax  seed  (7i) 
are  situated,  between  the  stem  and 
sheathing  base  of  the  leaf. 
a  egg  of  the  Hessian  Fly  (greatly  enlarged, 
as  are  all  the  figures  except  e  and  h), 

6,  the  larva,  enlarged,  the  line  by  the  side, 
in  this  and  other  figures,  showing  the  na¬ 
tural  length. 


\ 

c,  the  flaxseed,  puparium  or  pupa  case. 

d,  the  pupa  or  chrysalis. 

e,  the  Hessian  Fly,  natural  size,  laying  its 
eggs  in  the  creases  of  the  leaf. 

/,  female  Hessian  Fly,  much  enlarged^ 

.  male  Hessian  Fly,  rmmh  enlarged^ 

,  flaxseed  between  the  le'ayes  andlstalk. 
i,  Chalcid  or  Ichneumon  paS’asikebf  the 
Hessian  Fly,  male,  enlarged. 

Figs,  b,  drawn  by  Mr.  Riley;  d  and  /,  by 
Mr.  Burgess;  a,  g,  and  c,  i,  by  the  author; 
drawn  on  wood  by  L.  Trouvelot. 


PLATE  I.— The  Hessian  Fly  and  its  Transformations 


EXPLANATION  OF  PLATE  II. 


Fig.  A.  Side  view  of  the  female  Hessian 
Fly,  greatly  enlarged. 
a,  three  joints  taken  from  the  middle  of 
the  antennae  of  the  female;  a'.  the 
three  terminal  female  antennal  joints; 
a",  the  four  basal,  and  a"\  the  two 
terminal  male  antennal  joints;  b,  a 
maxillary  palpus;  c.  scales  from  the 
body  and  wingb;  d,  e,  side  and  verti¬ 
cal  view  of  the  last  joint  of  the  foot, 
showing  the  claws  and  foot-pad  or 
pulvillus  between  them,  and  the 
scales  on  the  joint.  Drawn  by  Mr.  E. 
Burgess. 

Fig.  B.  Larva  magnified,  with  the  breast¬ 
bone  in  the  2d  ring  next  to  the  head. 


B a,  the  breast-bone  highly  magnified; 
B b,  head  from  beneath,  enlarged;  Be, 
larval  spiracle  and  its  tubercle  and 
trachea  leading  from  the  spiracle.  B, 
drawn  by  Mr.  Riley;  Ba.,  b,  c,  by  Mr. 
Burgess. 

Fig.  C.  Side  and  front  view  of  the  pupa  or 
chrysalis.  Drawn  by  Mr.  Burgess. 
The  abdomen  of  the  side  view  of  pupa 
is  rather  long,  as  the  insect,  when 
drawn,  was  just  emerging  from  the 
semi-pupa  stage,  which  it  assumed 
December  1st. 

Fig.  D.  The  flaxseed,  puparium,  or  pupa 
case.  The  line  by  the  side  of  the  com¬ 
plete  figures  denotes  the  natural 
length  of  the  insect. 


PLATE  II. — Transformations  of  the  Hessian  Fly. 


THE  HESSIAN-FLY: 


ITS  RAVAGES,  HABITS,  AND  MEANS  OF  PREVENTING  ITS  INCREASE. 


INTRODUCTION. 


Next  to  the  Rocky  Mountain  Locust,  the  Cotton- worm  and  Chinch- 
bug,  the  Hessian-fly  is  at  present  the  most  destructive  of  our  nox¬ 
ious  insects.  It  attacks  wheat,  our  most  important  agricultural  pro¬ 
duct,  and  at  times  has  been  so  abundant  as  to  cause  farmers  to 
abandon  the  culture  of  this  grain  over  large  sections  of  the  Union. 
While  the  fly  has  been  well  known  and  destructive  for  about  a  cen¬ 
tury,  the  vast  extension  within  a  decade  of  years  of  the  wheat-growing 
area  of  the  West,  and  the  corresponding  prevalence  of  the  fly  in  the 
Northwestern  States,  together  with  its  wide-spread  destructiveness, 
has  given  fresh  interest  and  importance  to  this  pest.  Moreover,  the 
cultivation  of  wheat  in  the  New  England  States,  where,  about  twenty 
years  ago,  it  was  abandoned  on  account  of  this  fly  and  the  Wheat 
Midge,  has  been  resumed  in  part,  so  that  the  dissemination  over  the 
the  wheat  area  of  the  United  States  of  the  known  facts  in  regard 
to  its  habits  and  modes  of  doing  injury  seems  necessary.  This  area, 
as  seen  in  part  by  the  map*  appended  to  this  Bulletin,  which  has 
been  compiled  from  Walker’s  Statistical  Atlas,  embraces  all  of  the 
United  States  North  of  the  35th  parallel  of  latitude  and  east  of  the 
93d  meridian,  with  the  addition  of  tracts  in  Dakota,  Montana,  Colo¬ 
rado,  New  Mexico  and  Utah,  as  well  as  in  California,  Oregon  and 
Washington  Territory.  These  last  named  wheat  areas  were  not 
mapped  by  General  Walker,  and  have  been  omitted  on  the  present 
map,  since  the  Hessian-fly  is  not  known  to  exist  west  of  Eastern 
Kansas. + 


.  *Taken  from  a  report  on  the  Rocky  Mountain  Locust  and  other  insects  now  injuring,  or 
likely  to  injure^  field  and  garden  crops  in  the  Western  States  and  Territories.  By  A*  S 

fhaeCTe?ritoriesFr°m  thG  Eeport  for  1870  of  Hayden’s  United  States  Geological  Survey  of 


+The  map  is  necessarily  omitted.  C.  T. 

—13 
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Though  the  habits  of  the  Hessian-fly  are  tolerably  well  known, 
much  additional  knowledge  is  desirable  regarding  its  distribution,  its 
breeding  habits  and  parasites,  while  in  order  to  properly  apply  the 
best  preventive  remedies,  to  stamp  out  the  pest  as  it  appears  in  new 
wheat  sections,  we  need  the  results  of  a  large  number  of  experiments 
as  to  the  effects  of  early  and  late  snowing,  what  varieties  of  wheat 
to  sow,  and  as  to  the  value  of  manures  and  artificial  fertilizers  in 
promoting  the  rapid  and  healthy  growth  of  the  young  wheat,  by 
which  it  may  outgrow  the  weakening  effects  of  the  worm  and  ripen 
its  grain. 

The  object  of  this  Bulletin  is  not  so  rnpch  to  convey  new  informa¬ 
tion  to  wheat-growers  as  to  briefly  state  what  thus  far  is  known  as 
to  the  appearance,  ravages,  habits,  and  remedies  against  its  attacks. 
By  widely  disseminating  this  knowledge,  seeking  fresh  facts  from 
practical  farmers  all  over  the  country,  who  are  hereby  asked  to  send 
to  the  author  all  new  facts  and  results  of  valuable  experiments,  it 
is  hoped  and  believed  that  the  Commission  will  be  able  in  a  future 
report,  after  another  season’s  work  in  the  field,  to  throw  further  light 
on  the  subject. 

Although  this  pamphlet  has  been  prepared  by  but  one  member  of 
the  Commission,  the  writer  is  indebted  to  Prof.  C.  Y.  Riley,  for 
drawings,  specimens,  and  data ;  to  Prof.  Thomas,  for  facts  and  sug¬ 
gestions  ;  and  would  also  acknowledge  aid  received  from  Prof.  Prof. 
A.  J.  Cook,  of  the  State  Agricultural  College,  Lansing,  Mich.,  whose 
address  on  the  Hessianl-fly  has  been  of  much  service,  and  liberally 
quoted  in  this  bulletin ;  and  also  from  the  correspondents  and  agri¬ 
cultural  papers  mentioned  here  and  there  in  the  following  pages. 

LOSSES  OCCASIONED  BY  THE  HESSIAN  FLY. 

This  fly  first  became  a  serious  pest,  in  this  country,  in  the  year 
1779,  although,  as  will  be  seen  further  on,  in  the  section  on  the  distri¬ 
bution  of  the  insect,  it  probably  began  its  work  of  destruction  on 
Staten  Island  and  Long  Island,  in  1776.  According  to  Fitch,  17/9 
was  probably  the  date  when  its  ravages  actually  began.  “The  crops 
of  wheat  were  severely  injured  or  wholly  destroyed  by  it,  in  King 
and  Richmond  counties,  during  several  of  the  following  years,  and 
each  succeeding  generation  regularly  enlarged  the  sphere  of  its  de¬ 
vastations,  in  every  direction.” 

In  1781  the  fly  almost  totally  destroyed  the  wheat  crop  in  Eastern 
Long  Island,  and  in  1786  the  crops  were  either  totally  or  partially 
destroyed  in  New  Jersey,  in  and  about  Prospect,  an  area  situated 
forty  miles  southwest  of  Staten  Island.  In  1786  and  1787  the  rav¬ 
ages  of  this  pest  attracted  much  attention  in  New  York  and  Penn¬ 
sylvania ;  the  wheat  crop  on  Eastern  Long  Island  having  been  “cut 
off  almost  universally.”  About  Trenton,  N.  J.,  in  1788,  the  wheat 
crop  was  in  many  cases  a  total  failure.  As  wheat,  in  large  quan¬ 
tities,  was  at  this  period  exported  to  Great  Britain,  “accounts  of 
the  appalling  havoc  that  this  insect  was  making  excited  the  atten¬ 
tion  of  the  government  there,  and  aroused  their  fears  lest  so  dreadful  a 
scourge  should  be  introduced  into  that  country  by  means  of  the 
American  grain.”  (Fitch.)  As  a  result,  the  exportation  of  grain 
from  America  was  prohibited,  until  the  English  government  was 
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assured  that  the  fly  with  eggs  could  not  be  introduced  in  the  grain. 
As  long  since  as  1800,  Dr.  S.  L.  Mitchell,  of  New  York,  affirmed 
that  “the  insect  is  more  formidable  to  us  than  would  be  an  army 
of  twenty  thousand  Hessians.”  (Herrick.) 

Between  1789  and  1803,  severe  losses  ensued  from  its  attacks  in 
Saratoga  and  Washington  counties,  New  York.  “On  two  or  three 
occasions,  many  of  file  fields  in  Saratoga  were  entirely  destroyed.” 

In  1804,  President  Dwight,  of  Yale  College,  remarked  that  “this 
insect  is  feeble  and  helpless  in  the  extreme,  defenseless  against  the 
least  enemy,  and  crushed  by  the  most  delicate  touch,  -yet  for  many 
years  it  has  taxed  this  country  annually  more,  perhaps,  than  a  mil¬ 
lion  of  dollars.”  (Herrick.) 

In  1803  and  1804,  in  the  neighborhood  of  Richmond,  Va.,  “they 
swept  whole  fields.  In  1817,  it  “renewed  its  ravages,  in  various 
sections  of  the  country;  was  unusually  abundant,”  and  “in  parts  of 
Maryland  and  Virginia,  it  was,  perhaps,  more  destructive  than  it 
had  ever  been  before.” 

At  what  year  the  Hessian-fly  first  occurred  in  the  New  England 
States  is  uncertain;  so  far  as  we  can  ascertain  it  was  first  noticed 
at  New  Haven,  Conn.,  in  1833,  by  Mr.  Herrick,  a  careful  entomo¬ 
logist,  but  without  doubt  it  was  introduced  from  New  York  early 
in  the  century. 

In  Lower  Canada  it  was,  according  to  Hind,*  between  1805  and 
1816,  “prevalent  and  destructive  in  some  parts,”  but  in  1830- ’36  it 
disappeared  in  Lower  Canada. 

The  fly  first  appeared  in  1837  at  Paw  Paw,  Mich.,  in  the  second 
crop  sown  in  Van  Buren  county;  none  had  been  raised  at  a  point 
nearer  than  twelve  miles.  (D.  Woodman.) 

The  Hessian-fly  has  been  known  in  Person  County,  North  Caro¬ 
lina,  for  fifty  years ;  and  another  correspondent  writes  us  from 
Goldsboro,  N.  C.,  that — 

“Previous  to  the  period,  say  1840,  our  farmers  had  been  accus¬ 
tomed  to  sow  wheat  as  early  as  September,  but  a  fly,  called  by 
them  the  ‘Hessian-fly,’  so  depredated  that  they  deferred  sowing  to 
the  latter  part  of  November,  and  now,  generally,  to  ‘between  the 
Christmases’  (new  and  old  Christmas) ;  their  crop  is  now  unmo¬ 
lested  by  the  Hessian  or  any  other  fly.” 

The  losses  in  Pennsylvania  in  1842  were  heavy,  the  wheat  crop 
of  the  State  being  estimated  at  20  per  cent,  less  than  in  the  pre¬ 
vious  year,  the  fly  being  the  principal  cause  of  the  loss.  At  this 
year  Ohio  was  visited  by  them,  when  “it  appeared  to  be  increasing 
so  much  that  serious  apprehensions  were  beginning  to  be  felt  re¬ 
specting  its  future  ravages.”  (Fitch.) 

Great  havoc  in  many  fields  in  Maryland  and  Virginia  was  com¬ 
mitted  by  it  in  1843.  In  the  following  year  it  did  much  injury  in 
Northern  Indiana  and  Illinois  and  the  contiguous  parts  of  Michigan 
and  Wisconsin,  in  many  places  occasioning  “almost  a  total  failure 
of  the  crops.”  In  Michigan  the  wheat  crop  was  almost  an  entire 
failure.  On  Long  Island  and  at  Rochester,  N.  Y.,  and  throughout 
Pennsylvania  the  losses  this  year  were  severe ;  the  following  year 


*Essay  on  Insects  and  Diseases  injurious  to  the  Wheat  Crops,  by  H.  Y.  Hind,  Toronto. 
Canada,  1857,  8°,  p.  139. 
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it  did  more  or  less  injury  all  over  the  State  of  Illinois,  while  in  the 
central  parts  of  Maryland  the  crops,  in  many  instances,  were  ren¬ 
dered  totally  worthless.  “In  Georgia,  moreover,  its  ravages  in  the 
counties  around  Millegeville  are  said  to  have  been  dreadful ;  whole 
fields  were  totally  destroyed,  and  others  yielded  not  more  than  a 
fourth  of  an  ordinary  crop.” 

In  1816,  in  the  upper  counties  of  Georgia,  it  was  said  “the  fly 
has  committed  such  ravages  upon  the  wheat  as  scarcely  to  leave 
enough  seed  for  another  year.”  Throughout  the  State  of  New  York 
it  was  destructive  this  year ;  in  the  western  section  the  loss  from 
this  insect  was  estimated  at  not  less  than  500,000  bushels.  In 
Maryland  this  same  year  (1816),  as  recorded  by  Fitch,  “so  great 
ravages  have  not  been  committed  by  the  Hessian-fly  since  1817. 
On  some  of  the  best  land  wheat  has  been  plowed  up,  and  other 
portions  are  so  much  injured  that  they  will  not  be  worth  harvest¬ 
ing.  At  least  one-half  of  the  crop  of  Talbot  county  has  been  de¬ 
stroyed.”  And  in  the  upper  counties  of  Georgia  it  is  said  “the  fly 
has  committed  such  ravages  upon  the  wheat  as  scarcely  to  leave 
enough  seed  for  another  year.” 

In  1817  the  losses  were  generally  widespread  but  light,  while  in 
1819  it  was  destructive  in  some  of  the  counties  in  New  York,  and 
especially  in  Ohio.  From  this  date  until  1853  it  was  not  destruc¬ 
tive,  but  this  year  it  “committed  great  ravages  in  some  parts  of 
Pennsylvania.”  In  1851  it  was  destructive  in  Aroostook  county, 
Maine,  as  well  as  in  Michigan. 

From  1855  to  1880  the  Hessian-fly  attracted  little  attention  from 
the  agricultural  community.  In  1860  the  fly  “had  reached  as  far 
west  as  Iowa  and  Minnesota,  and  in  1863  the  wheat-fields  along  the 
Detroit  and  Milwaukee  Railroad  promised  nothing  because  of  the 
ravages  of  this  pest.”  (Prof.  Cook.)*  In  1866  it  is  reported  to  have 
occurred  in  Maryland,  Delaware  and  Ohio,  and  in  1868,  according 
to  a  writer  in  the  American  Entomologist,  about  Fond  du  Lac,  Wis., 
“much  of  the  wheat  crop  was  damaged  by  it.” 

In  1871  it  was  generally  prevalent  throughout  the  Middle  States 
from  South  and  North  Carolina  and  Virginia  to  Missouri  northward ; 
also  occurring  in  Kansas,  Georgia  and  Minnesota,  and  in  187*2  and 
1873  was  destructive  and  widespread  in  Maryland,  Ohio,  Indiana, 
Illinois  and  Eastern  as  well  as  Western  Virginia,  as  well  as  in 
Michigan,  “as  also  in  the  States  south  and  west”  of  the  last-named 
commonwealth. 

In  1874  it  was  widespread,  but  much  less  destructive ;  in  1865  and 
1876  it  was  especially  destructive  in  Missouri,  Pennsylvania  and 
Virginia.  In  1876  “it  appeared  in  force  in  many  of  the  southern 
counties  of  Michigan,  reaching  as  far  north  as  Mason,  in  Ingham 
county,  causing  much  destruction.”  (Professor  Cook.) 

In  1877  the  losses  again  became  heavy  over  a  large  part  of  the 
wheat  area.  At  Lawrence,  Kansas,  the  early-sown  wheat  “suffered 
a  good  deal  from  the  ravages  of  the  Hessian-fly.”  At  Gardner, 
Kansas,  all  early-sown  wheat  “was  full”  of  the  “flaxseed”  of  the 


*In  his  seventh  report,  written  apparently  in  1862,  Dr.  Fitch  remarks:  “We  hear  of  it 
at  the  present  time  as  very  destructive  in  Illinois  and  some  of  the  contiguous  States,  the 
crop  in  many  wheat-fields  being  totally  ruined  by  it.” 
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Hessian-fly.  At  Saint  Genevieve,  Mo.,  the  fly  was  “much  worse 
than  for  years  past.”  At  Independence,  Mo.,  the  crop  in  some 
fields  was  nearly  a  failure.  In  Henderson  county,  Kentucky,  while 
prevalent,  only  one  wheat-field  was  “badly  damaged;”  while  in  Van¬ 
derburgh  county,  Indiana,  “many  fields  were  infected.”  In  Central 
Illinois  a  correspondent  of  the  Cultivator  and  Country  Gentleman 
states  that  “the  Hessian-fly  has  been  present  in  the  lower  portion 
of  the  winter-wheat  region  for  several  years,”  and  in  1877  “it  ap¬ 
pears  that  the  Hessian-fly  is  generally  present  in  greater  or  less 
numbers  over  the  whole  winter- wheat  region ;  that  in  almost  every 
case  it  has  attacked  and  done  more  or  less  damage  to  early-sown 
wheat  fields.” 

In  Michigan  the  fly,  while  troublesome  in  1876,  was  also  very 
generally  so  in  the  succeeding  year,  as  stated  by  Professor  Cook,  as 
follows : 

“This  year,  1877,  we  hear  of  it  as  more  broadly  distributed  in 
our  State,  while  complaints  come  to  our  ears  from  Ohio,  Indiana, 
Illinois,  New  York  and  Pennsylvania.  Since  writing  the  above,  I 
have  passed  through  our  State  and  also  the  State  of  Ohio,  on  two 
of  the  different  trunk  lines  of  railroads,  and  I  find  that  all  through 
Southern  Michigan  and  all  of  Ohio,  at  least  north  of  the  latitude 
of  Columbus  and  Dayton,  this  insect  abounds  in  force.”* 

The  following  extracts  from  Michigan  papers  show  the  situation 
in  that  State  this  year : 

“The  farmers  are  complaining  of  the  ravages  of  the  ‘fly’  in  their 
wheat  fields.  Much  damage  is  reported.” — Jonesville  Independent. 

“Mr.  James  Taylor  showed  some  wheat- stalks  from  his  farm  to¬ 
day  which  had  over  forty  insects  in  one  stalk.'1 — Kalamazoo  Gazette. 

“Wheat  heading  out  ten  days  to  two  weeks  earlier  than  usual 
this  year,  and  doubtless  much  of  it  will  be  ready  to  cut  in  June.” — 
Portland  Ovserver. 

“The  ‘fly,’  or  ‘insect,’  as  called  by  the  farmers,  is  playing  sad 
havoc  with  the  wheat  crop  in  this  county.  Not  over  half  a  crop 
v^ill  be  realized.” — Kalamazoo  Gazette. 

“The  fly  is  very  seriously  injuring  the  wheat  at  Porter.  One  of 
the  largest  farmers  in  that  township  yesterday  told  us  that  a  few 
weeks  ago  he  would  not  have  taken  8,000  bushels  for  his  crop,  but 
now  he  would  gladly  take  1,000.” — Paw  Paw  Courier. 

“Much  complaint  is  now  heard  from  all  sides  in  regard  to  the 
work  of  the  insects  in  early-sown  wheat.  The  dry  weather  has  so 
far  retarded  the  growth  as  to  give  the  pests  the  power  to  destroy. 
There  is  little  question  that  early-sown  wheat  is  suffering  greatly.” — 
Marshall  Expounder. 

“Farmers  from  all  over  the  county  come  to  town  looking  doleful 
enough.  The  wheat  crop  promises  to  be  almost  a  total  failure. 
Two  weeks  ago  everybody  was  happy  over  the  prospects  of  an 
abundant  harvest,  but  now  flies,  worms  and  drought  seem  to  have 
ruined  the  crop  and  blighted  every  home.” — Marshall  Statesman. 

“Farmers  from  all  the  adjoining  towns  complain  that  their  grow¬ 
ing  wheat  crops  are  badly  injured  by  the  insects.  Wheat  fields 
which  promised  a  heavy  yield  two  weeks  ago,  it  is  thought  will  not 


*  The  Hessian-fly.  A  lecture  by  Prof.  A.  J.  Cook,  of  the  Michigan  State  Agricultural 
College,  delivered  at  Farmers’  Institute  held  at  PawPaw  and  Climax,  Mich.,  1878, 8yo.,  p.  14. 
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produce  over  half  a  crop,  and  many  fields  are  reported  as  already 
nearly  destroyed.  Naturally  some  allowance  should  be  made  for  the 
apprehensions  of  those  whose  fields  are  thus  ravaged ;  but  there 
is  no  doubt  that  the  crop  through  this  section  is  materially 
damaged  by  these  destructive  pests.’' — Battle  Creek  Journal. 

Mr.  T.  F.  Miller,  of  Richland,  brought  into  our  office  Monday 
morning  a  handful  of  wheat  (taken  from  a  farm  on  the  prairie) 
that  is  literally  alive  with  the  insect.  He  says  that,  in  his  opinion, 
nearly  every  field  in  Richland  is  so  badly  affected  that  there  cannot 
he  half  or  even  a  third  of  a  crop.  The  dry  weather  has  stopped 
the  growth,  and  the  wheat  is  more  affected  on  that  account.  We 
hear  the  same  report  from  other  parts  of  the  county.  Grain  is 
also  suffering  for  want  of  rain.” — Kalamazoo  Gazette. 

The  following  extract,  from  the  New  York  Cultivator  and  Country 
Gentleman,  will  give  the  condition  of  affairs  in  West  Virginia : 

“Since  reading  your  article  making  known  Mr.  A.  S.  Packard’s 
request,  in  the  issue  of  November  15,  I  have  had  occasion  to  make 
a  business  trip  through  Hardy,  Hampshire,  Mineral  and  Grant 
counties,  and  find  upon  examination  that  there  is  not  a  single  field 
which  is  not  more  or  less  damaged  by  the  fly.  The  early- sown 
wheat,  having  luxuriant  growth,  does  not  seem  to  be  entirely 
destroyed,  but  has  the  appearance  of  mixed  yellow  and  green.  I 
find,  upon  close  examination,  it  is  filled  with  the  fly.  Other  fields, 
sown  after  corn-cutting,  show  a  greater  amount  of  damage ;  one  in 
particular,  a  limestone  upland,  was  scarcely  tinted  with  green,  the 
fly  having  already  consumed  nearly  the  whole  of  it.  My  course 
from  this  point  was  north  and  west.  I  find  that  the  farther  north 
I  travel  the  more  damaged  is  the  wheat.  In  this  (Hardy)  county 
the  damage,  so  far,  appears  not  to  be  material.  Some  crops  of 
early-sown  wheat  were  considerably  shortened  last  year,  the  first 
year  in  many  that  we  have  felt  the  effects  of  the  fly.  One  farmer, 
whose  wheat  seemed  already  a  failure,  asked  me  what  he  should  do. 
I  advised  when  the  land  was  dry,  or  hard  frozen,  to  put  all  the 
sheep  he  could  get  upon  it,  and  keep  them  there  until  they  had 
eaten  it  off  as  close  as  a  sheep  could  nip,  as  the  only  remedy.  I 
thought  that  the  sheep  could  do  no  worse  than  what  must  be 
eventually  done  by  the  fly,  and  it  might  save  the  crop.  He  asked 
me  if  I  thought  the  insect  would  be  ‘wholesome  for  the  sheep.' 
This  I  could  not  answer,  but  refer  the  query  to  you." — R.  M.  W., 
Moorefield,  W.  Va. 

A  correspondent  of  the  same  paper  thus  records  the  injury  done 
by  this  insect  about  Syracuse,  N.  Y. : 

“Wheat  sown  early,  from  the  1st  to  the  20th  of  September,  lias 
made  an  extraordinary  growth.  The  fine  weather  was  favorable ; 
besides  more  care  has  been  paid  to  good  culture  than  before.  The 
seed  also  has  been  selected,  cleaned  and  graded  with  greater  care, 
showing  much  progress.  From  appearances  now,  it  will  result  in  a 
loss.  Whole  fields,  a-nd  parts  of  others,  are  turning  yellow,  showing 
the  ravages  of  the  fly  to  a  larger  extent  than  I  ever  before  witnessed. 
It  begun  to  turn  yellow  on  knolls,  or  where  the  plaster  rock  came 
near  the  surface,  and  was  thought  only  the  effect  of  dry  weather, 
but  now  it  has  extended  all  over  early-sowed  fields.  Should  the 
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warm  weather  continue,  great  injury  will  result  to  the  entire  crop, 
as  it  has  been  sown  much  earlier  than  usual,  and  has  looked  re¬ 
markably  fair.  Later  sowing,  with  a  greater  breadth  of  spring 
wheat,  is  the  only  remedy  now  offered.  Will  other  parties  in  differ¬ 
ent  sections  make  an  examination  and  send  notes?” — C.,  Syracuse, 
N.  Y. 

While,  so  far  as  we  have  been  able  to  learn,  no  serious  damage, 
if  any,  has  been  done  to  wheat  in  New  England  by  this  pest  since 
1854,  in  Western  Canada  it  again  became  abundant  in  1874,  but 
most  injurious  in  1876  and  1877.  In  1876  it  appeared  in  great  force 
in  the  townships  of  Amabel,  North  Bruce,  Grey  and  Kippel. 

In  1878  the  losses  were  still  heavy  in  Southern  and  Central  Mich¬ 
igan,  but  in  1879  the  insect  seemed  to  be  moving  northward,  the 
greatest  amount  of  injury  being  sustained  in  the  northern  part  of  the 
State,  the  fly  being  scarce  in  the  middle  of  the.  State. 

As  regards  its  abundance  in  southeastern  Michigan  in  1878  and 
1879,  Mr.  F.  S.  Sleeper,  of  Galesburg,  near  Kalamazoo,  writes  me 
as  follows : 

“In  February,  1878,  I  noticed  what  was  to  me  something  new. 
The  month  was  very  warm  and  spring-like.  For  nearly  three  weeks 
the  temperature  did  not  reach  the  freezing  point.  About  the  middle 
of  the  month  I  noticed  many  flies  flying  over  the  wheat  and  depos¬ 
iting  their  eggs,  but,  so  far  as  I  could  see,  none  reached  the  ‘flax¬ 
seed’  state.  I  have  several  times  noticed  the  fly  depositing  her  eggs 
as  late  in  the  autumn  as  October  26. 

“Since  the  summer  of  1877  no  very  serious  damage  was  done  until 
last  spring  (1879).  Then  the  fly  put  in  an  appearance.  On  the 
26th  of  May,  above  one  field  of  wheat  the  air  was  almost  black  with 
them.  I  never  saw  such  a  sight  before.  I  had  fears  that  the  fall- 
sown  wheat  would  be  badly  damaged,  but  it  is  not  so,  as  none  but 
early-sown  wheat  is  damaged  in  the  least.  I  presume  it  is  owing  to 
the  fact  that  September  was  cold,  so  that  probably  the  sudden 
atmospheric  changes  destroyed  all  that  had  not  reached  the  pupa 
state.”  - 

In  1878  it  did  great  damage  in  Dickson  county,  Tennessee.  In 
Maryland,  the  winter  wheat  in  the  neighborhood  of  Baltimore,  Md., 
was,  in  1879  and  the  spring  of  1880,  seriously  affected.  In  Central 
New  York,  in  Seneca  and  Tompkins  counties,  considerable  damage 
was  done  in  1878  and  1879.  About  Watertown,  N.  Y.,  some  injury 
was  done  in  1879,  one  field  of  wheat  being  ruined. 

In  1879  apprehensions  that  injury  would  be  caused  by  the  fly  were 
felt  in  Lowell,  N.  C. 

These  facts  indicate  that  the  losses  from  the  Hessian-fly  are 
greatest  in  the  grain  raising  areas  of  the  middle  and  northwestern 
States,  and  adjoining  regions  of  Canada,  and  that  the  New  Eng¬ 
land  States  have  been  comparatively  free  from  their  attacks,  though 
this  is  perhaps  mainly  due  to  the  fact  that  so  little  wheat  is  culti¬ 
vated  there.  No  statistics  as  to  the  losses  have  ever  been  collected, 
either  by  the  State  or  national  governments,  but  they  have  been  suf¬ 
ficient  to  occasion  much  consternation  and  alarm  at  certain  years. 

By  reference  to  the  chapter  on  the  supposed  periodicity  in  its 
attacks  or  years  of  maximum  abundance,  the  reader  may  learn  ap¬ 
proximately  by  the  history  of  the  past  how  often  its  more  serious 
attacks  may  be  probably  renewed. 
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DESCRIPTION  OF  THE  HESSIAN  FLY. 

This  insect  belongs  to  the  Diptera  or  two-winged  insects,  of  which 
the  common  house  fly  is  the  best-known  type.  It  belongs  to  the 
family  Cecidomyidce,  a  large  group  of  minute  flies,  resembling  the 
crane  flies  or  daddy-long-legs  ( Tipulidce ),  but  of  dimunitive  form. 
They  are  nearly  all  gall-flies,  the  females  laying  their  eggs  by  means 
of  the  soft  extensible  end  of  the  body  which  slides  back  and  forth 
like  the  joints  of  a  telescope.  The  irritation  caused  by  the  eggs 
results  in  the  swelling  of  the  stems  of  plants,  or  the  formation  of 
tumors  or  galls  on  the  leaves  and  buds.  The  Hessian-fly,  as  we 
shall  see  farther  on,  does  not  produce  true  galls  in  this  way,  but 
the  presence  of  the  insect  in  the  flaxseed  state,  between  the  leaf 
and  the  stalk,  causes  the  stem  to  swell,  and  the  leaves  to  wither 
and  die.  The  scientific  name  is  Cecidomyia  destructor  of  Say. 

The  female  (Plate  I,/;  II,  -4.) — The  body  is  rather  slender,  uni¬ 
formly  dark  brown,  the  head  is  round,  but  somewhat  flattened,  the 
eyes  are  black,  the  wings  uniformly  dull  smoky  brown,  while  the 
legs  are  paler  brown  than  the  rest  of  the  upper  side  of  the  body. 
The  body,  wings  and  legs  are  provided  with  fine  hair-like  scales 
(Plate  II,  A,  c),  those  on  the  wings  being  in  many  cases  quite  broad 
and  ribbed,  somewhat  like  the  scales  on  the  wings  of  a  butterfly  or 
moth.  The  pale  brown  antennae  are  about  half  as  long  as  the  body, 
the  joints  are  very  distinct,  like  a  string  of  beads,  each  one  being 
oval-cylindrical.  There  are  seventeen  joints,  the  two  basal  ones  being 
large,  nearly  globular,  flattened  lengthwise,  and  nearly  half  as  long 
as  thick,  and  each  of  nearly  equal  size;  joints  3-5  are  longer  than 
the  remaining  ones,  and  are  slightly  contracted  in  the  middle ;  the 
remaining  6-17  gradually  decrease  in  length,  each  joint  being  pro¬ 
vided  with  about  ten  hairs,  arranged  in  a  rude  whorl ;  the  terminal 
joint  (Plate  II,  A,  a)  is  long  and  conical.  The  legs  are  of  the  same 
color  as  the  under  side  of  the  body,  being  a  little  paler  than  the 
back.  The  abdomen  is  rather  full,  with  nine  well-marked  rings  or 
segments,  the  paler  small  ovipositor  forming  the  tenth.  The  latter 
is  one-half  as  thick  as  the  ninth  segment,  and  about  two-thirds  or 
quite  as  long;  is  slightly  sinuous  and  a  little  smaller  at  the  end 
than  at  the  base.  The  wings  are  dusky,  with  a  fine  fringe  around 
the  edge,  and  there  are  three  veins.  The  subcostal  vein  ends  near 
the  base  of  the  submedian  vein  and  runs  nearly  parallel  to  the  sub¬ 
costal  vein,  while  a  branch  (its  base  disconnected  with  the  main 
vein)  extends  along  the  middle  of  the  wing;  the  submedian  vein  is 
wrell  developed,  at  the  base  throwing  off  the  median  vein  at  a  little 
distance  from  the  base  of  the  wing,  and  losing  itself  before  turning 
down  to  the  edge  of  the  wing.  The  length  of  the  fly  is  2g-  milli¬ 
meters,  or  about  one  line,  i.  e .,  one-tentli  of  an  inch. 

The  male. — The  male  is  rather  smaller  than  the  female,  being  dis¬ 
tinguished  by  the  long  slender  abdomen,  and  the  longer  and  more 
hairy  antennae.  The  joints  of  the  latter  (Fig.  A,  a",  a'")  are  twen¬ 
ty  in  number,  oval,  the  terminal  one  conical,  and  all  provided  with 
a  few  hairs,  much  longer  than  in  the  female,  and  arranged  in  a 
decidedly  verticillate  manner.  “The  abdomen  in  the  living  speci¬ 
men  is  black  or  brownish  black,  with  bands  at  the  sutures  both 
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above  and  beneath,  of  a  brick  red,  tawny  yellow,  or  grayish  color, 
varying  m  their  width  as  this  part  of  the  body  is  more  or  less  dis¬ 
tended”  (Fitch).  The  claspers  at  the  end  of  the  body  are  stout, 
much  more  so  than  in  Cecidomyia  leguminicola  of  the  clover. 

The  egg  (Plate  I,  a,  enlarged)  is  very  minute,  about  a  fiftieth  of 
an  inch  iong,  cylindrical,  pointed  at  each  end,  the  shell  shining  and 
transoarent,  the  egg  being  of  a  pale  red  color. 

The  larva.—  After  remaining .  about  four  days  in  the  egg  state,  the 
larva  or  maggot  of  the  Hessian  Fly  hatches,  and  is  of  the  form 
represented  by  plate  I,  fig.  b,  and  plate  II,  fig.  B,  Bu,  B b,  Be. 

The  body  is  soft,  smooth,  shining,  oval  cylindrical,  beneath  a  little 
flattened,  and  consists  of  twelve  segments  besides  the  head,  the  lat¬ 
ter  soft,  fleshy,  and  but  slightly  separated  from  the  body,  with  very 
rudimentary  mouth-parts  (jaws,  etc.).  The  rings  or  segments  are 
moderately  convex  and  tolerably  distinct  from  one  another;  the 
sutures  between  the  segments  in  the  living  larva  being  indicated  by 
faint  transverse  lines  of  a  greenish  brown  hue,  according  to  Fitch, 
who  also  states  that  the  mature  worm,  freshly  taken  from  the  roots 
of  the  wheat,  measures  about  0.15  of  an  inchin  length  by  0.06  inch 
in  width.  Mr.  Biley  informs  us  that  there  are  nine  pairs  of  minute 
spiracles,  which  appear  as  yellowish  rounded  tubercles. 

The  puvarium  or  flaxseed  state  (Plate  I,  Fig.  c,  Plate  II,  Fig.  D).— 
When  fully  grown  the  larva  is  ready  to  transform  into  the  third  or 
pupa  stage  of  its  transformations.  The  body  turns  brown,  and  finally 
of  a  bright  chestnut  color,  while  the  skin  loses  all  appearance  of 
sutures,  and  assumes  a  rude  spindle-shaped  form,  somewhat  larger 
than  the  larva.  This  brown  case  protects  the  growing  pupa  within 
the  skin  of  the  latter,  finally  separating  from  the  cast  larva  skin, 
called  the  pupa-case  or  puparium,  and  which  serves  as  a  sort  of 
cocoon  to  protect  the  pale,  soft-bodied  pupa  within. .  While  many 
two-winged  gall-flies  are  protected  by  the  galls  within  which  they 
live,  others,  like  the  larval  wheat  and  clover-seed  midge  and  the 
pitch-pine  midge,  spin  true  cocoons  of  silk ;  and  the  Hessian-fly  is 
the  only  species  of  the  genus  or  family7,  so  far  as  we  know,  which 
assumes  this  puparium  state,  being  peculiar  to  the  house  fly  and 
other  species  of  Muscidse  and  allied  families,  in  which  the  pupa  is 
said  to  be  coarctate,  i.  e.,  protected  by  the  cast  dried  brown  skin  of 
the  maggot  or  larva. 

From  the  decided  resemblance  to  a  flaxseed,  the  insect,  when  at 
this  stage  of  its  transformation,  is  said  to  be  in  the  “flaxseed  state. 
It  is,  however,  rather  flatter  than  a  flaxseed,  being  pinched,  as  it 
were,  at  the  head  end  of  the  body.  I  have  taken  the  semi-pupa  or 
incompletely-formed  pupa  from  the  flaxseed  December  1.  In  this 
flaxseed  state  the  partly-formed  pupa  resides  during  the  five  winter 

months  of  the  year.  .  _  . 

In  early  spring,  during  warm  weather  in  April,  the  semi-pupa 
rapidly  transforms  into  the  complete  pupal  or  chrysalis  state. 

The  pupa  (Plate  II,  C). — As  we  have  not  personally  observed  the 
mode  in  which  the  fly  issues  from  the  pupa  and  its  case,  we  extract 
the  following  account  from  Fitch.  By  the  time  the  insect  reaches 
the  pupa  state  the  flaxseed  case  has  become  quite  brittle,  breaking 
asunder  transversely  if  rudely  handled,  one  of  its  ends  slipping  off 
from  the  insect  within,  like  a  thimble  from  the  end  of  the  finger : 
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“The  time  for  its  last  transformation  having  arrived,  the  pupa,  by 
writhing  and  bending  its  body,  breaks  open  its  puparium  or  flaxseed 
case,  crawls  from  it,  and  works  its  way  upward  within  the  sheath 
of  the  leaf  until  it  comes  to  some  cleft  in  the  now  dead,  brittle  and 
elastic  straw.  Through  this  cleft  it  crowds  its  body  until  all  except 
the  tip  of  the  abdomen  is  protruded  into  the  air,  the  elasticity  of 
the  straw  causing  it  to  close  together  upon  the  tip  of  the  abdomen 
sufficiently  to  hold  the  pupa  in  this  situation  secure  from  falling  to 
the  ground;  and,  as  if  to  preserve  the  body  in  a  horizontal  position, 
the  feet  are  slightly  separated  from  the  abdomen  and  directed 
obliquely  downwards,  with  their  tips  pressed  against  the  side  of  the 
straw,  thus  curiously  serving,  like  the  brace  to  a  beam  or  to  the  arm 
of  a  signpost,  to  support  the  body  from  inclining  downwards.  Thus 
securely  fixed  and  now  freely  exposed  to  the  drying  influence  of  the 
atmosphere,  the  outer  membrane  of  the  pupa  exhales  its  moisture, 
and,  as  it  becomes  dried,  cracks  apart  upon  the  back  or  upper  side 
of  the  thorax.  Out  of  this  opening  the  inclosed  fly  protrudes  its  head 
and  thorax,  more  and  more,  as  it  gradually  withdraws  its  several 
members — the  antennae,  wings  and  legs — from  the  sheaths  in  which 
they  are  respectively  enveloped — a  process  analogous  to  that  of  with¬ 
drawing  the  hand  and  its  several  fingers  from  a  tight  glove— until  at 
length,  entirely  freed  from  its  pupa-skin,  the  fly,  now  perfect  m  all 
its  parts,  usually  walks  a  few  steps  further  up  the  straw,  where  it 
pauses  for  its  body  and  members  to  acquire  more  firmness  and 
strength  by  the  further  evaporation  of  their  moisture,  after  which  it 
is  ready  to  spread  its  wings  and  mount  into  the  air.” 

The  Hessian-fly  is  easily  distinguishable  in  all  its  stages  from  the 
wheat  midge,  which  belongs  to  a  different  genus,  Diplosis  ( D .  tritici 
of  Kirby).  The  wheat  midge  is  orange-colored,  has  a  stouter  body, 
with  clear,  transparent,  and  much  broader  wings,  and  pale  yellow 
legs,  while  the  larvae  are  orange-colored,  and  live  crowded  around 
the  wheat  grains  at  the  top  of  the  plant ;  they  spin  a  silk  round 
genuine  cocoon,  smaller  than  a  mustard  seed,  which  remains  in  the 
ground  just  beneath  the  surface.  So  it  will  be  seen  that  the  forms 
and  habits  of  the  two  insects  are  very  dissimilar,  and  they  need  not 
be  confounded. 


HABITS  OF  THE  HESSIAN-FLY. 

Having  become  acquainted  with  the  appearance  of  this  two-winged 
gall-fly  in  its  different  stages,  we  are  now  prepared  to  study  its 
habits ;  for  an  intimate  knowledge  of  how  it  comports  itself  as  an 
egg,  larva,  “flaxseed,”  and  perfect  winged  fly,  is  absolutely  essential 
to  the  farmer  who  would  endeavor  intelligently  to  combat  this  pest. 

Number  of  broods. — The  Hessian-fly  is  double-brooded;  the  “flax¬ 
seeds,”  or  puparia,  being  found  on  the  winter  wheat  from  late  in 
the  autumn,  through  the  winter,  until  the  early  part  or  middle  of 
April.  The  “flaxseeds”  of  this  brood,  from  one  to  about  twenty  in 
number,  are  situated  between  the  stalk  and  sheathing  base  of  the 
leaf,  at  the  roots  of  the  young  grain,  slightly  beneath  the  surface  of 
the  ground. 
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The  “flaxseeds”  of  the  second  generation  affect  the  wheat  in  the 
late  spring  and  summer ;  but  are  situated  higher  up,  an  inch  or  two 
above  the  surface  of  the  ground,  at  the  lower  joints  of  the  straw. 

“In  the  ordinary  course  of  nature,  therefore  [says  Fitch],  our  crops 
of  winter  wheat  are  liable  to  two  attacks  of  the  Hessian- fly,  one 
generation  reared  at  its  roots  producing  another,  which  occupies  the 
lower  joints  of  the  stocks.  Thus  the  larvae  and  pupae  are  present  in  it 
almost  continually  from  the  time  the  tender  young  blades  appear 
above  the  ground-in  the  autumn  till  the  grain  ripens  and  is  harvested 
the  next  summer.  Our  spring  wheat,  on  the  other  hand,  can  rear 
but  one  brood  of  these  insects ;  they  consequently  resort  to  it  but 
little,  if  at  all.  Nor  can  the  Hessian-fly  sustain  itself  except  in 
districts  where  winter  wheat  is  cultivated  in  which  for  it  to  nestle 
during  the  autumn  and  winter.” 

As  a  general  rule,  then,  there  are  two  broods  of  the  fly,  the  first 
laying  their  eggs  late  in  April  and  in  May,  and  the  second  brood  of 
flies  ovipositing*  in  August,  during  September,  and  perhaps  a  few 
early  in  October.  Sometimes  the  flies _  appear  earlier,  as  Professor 
Cook,  who  observed  the  insect  in  Michigan,  says  that  “in  July  and 
August  the  flies  again  issue  forth,  and  the  cycle  of  changes  for  the 
year  is  complete.  Thus  we  see  the  flies  are  ready  for  work  in  the 
fall,  much  before  the  vTheat  is  ready  for  them,  and  may  attack  a 
volunteer  crop  long  before  the  usual  crop  is  above  ground  or  even 
sown.” 

A  third  brood  may  sometimes  appear,  as  shown  bv  Mr.  B.  Hulick,  of 
Michigan.  According  to  Professor  Cook,  Mr.  Hulick  found  the  empty 
“flaxseeds”  on  volunteer  wheat  in  September.  On  Professor  Cook’s 
expressing  some  doubt  whether  the  fly  had  issued,  suggesting  that  it 
might  be  the  parasite  that  had  eaten  the  fly  and  come  forth,  as  the 
time  appeared  to  him  too  short,  Mr.  Hulick  at  once  planted  some 
of  the -volunteer  wheat,  still  containing  the  “flaxseed,”  in  close  jars, 
and — 

“Saw  many  of  the  flies  issue ;  and,  more,  had  eggs  laid  by  these 
flies  on  the  same  vdieat  in  October.  Mr.  Hulick  showed  these  flies 
and  their  eggs  to  several  of  his  neighbors.  In  this  case  the  eggs 
were  deposited  in  July,  the  flaxseed  state  assumed  in  September, 
from  which  came  a  third  brood  of  flies  in  October.  This  is  certainly 
a  very  important  matter,  as  it  shows  that  three  broods  are  possible 
under  favorable  conditions;  that  while  the  fall  flies  may,  nay  gen¬ 
erally  must,  wait  till  September  to  deposit  eggs,  they  only  want 
opportunity  to  breed  their  mischief  much  earlier,  even  in  July  or 
August,  and  thus  propagate  a  late  brood  of  flies,  which  will  be  in 
readiness  for  even  the  latest  sovTn  vdieat.  No  doubt,  too,  as  in  the 
case  of  all  insects,  varying  degrees  of  heat  or  cold  will  accelerate 
or  retard  the  various  transformations.  (Lecture,  etc.,  p.  9.)” 

Mode  of  egg-laying  (see  Plate  I,  e,  the  fly  of  its  natural  size  en¬ 
gaged  in  laying  its  eggs  on  the  leaf  of  vdieat).  The  mode  of  ovi- 
position  has  thus  been  described  by  Dr  Herrick: 


*Mr.  F.  S.  Sleeper  writes  us  that  he  has,  on  one  occasion,  seen  the  Hessian  Flies  laying 
their  eggs  as  late  as  October  26.  In  February,  1878,  during  very  mild  weather,  he  observed 
them  laying  their  eggs.  See  his  statements  farther  on. 
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‘‘The  eggs  are  laid  in  the  long  creases  or  furrows  of  the  upper 
surface  of  the  leaves  (i.  e.,  the  blade  or  strap-shaped  part)  of  the 
young  wheat  plant.  While  depositing  her  eggs  the  insect  stands 
with  her  head  towards  the  point  or  extremity  of  the  leaf,  and  at 
various  distances  between  the  point  and  where  the  leaf  joins  and 
surrounds  the  stalk.  The  number  found  on  a  single  leaf  varies 
from  a  single  egg  up  to  thirty,  or  even  more.” 

Professor  Cook  says  that — 

“The  liy  very  rarely  lays  more  than  three  eggs  at  one  time  with¬ 
out  change  of  position.  She  more  frequently  lays  two,  and  gener¬ 
ally  but  one.  In  case  she  lays  but  one,  it  takes  less  than  a  quarter 
of  a  minute,  and  less  than  a  half  a  minute  to  lay  three,  when  they 
are  all  laid  without  a  change  of  position  on  the  part  of  the  fly. 
After  laying  she  seems  to  draw  in  her  ovipositor,  soOn  to  extend  it 
again,  at  the  same  time  crowding  into  it  the  one,  two  or  three  eggs 
that  are  next  to  be  laid.  She  then  flies  to  another  leaf,  alighting 
usually,  not  always,  with  head  towards  the  end  of  the  leaf.  She 
then  appears  to  wipe  the  eggs  off  the  jointed  ovipositor.  She  really 
crowds  the  egg  till  the  end  touches  the  leaf,  when,  by  friction  of 
the  leaf  and  adhesion  of  the  egg,  the  latter  is  held  fast  while  the 
egg-tube  is  withdrawn.  If  the  second  and  third  are  to  be  laid  she 
repeats  the  operation,  after  which  she  retracts  her  ovipositor,  re¬ 
stocks  it,  and  in  a  trice  is  depositing  the  fatal  germs  on  another 
leaf.  I  say  usually  on  the  upper  surface,  for  occasionally  eggs  are 
laid  on  the  stalk,  and  sometimes  on  the  under  side  of  a  leaf.  I 
have  observed  that  the  fly  often  makes  many  unsuccessful  efforts  to 
cause  the  egg  to  adhere  on  the  outer  surface  of  the  leaf  before  she 
succeeds.  I  have  seen  a  fly  work  thus  for  two  minutes  before  suc¬ 
cess  crowned  her  efforts.  The  fly  may  thus  learn  by  experience 
that  it  is  easier  to  deposit  on  the  inner  or  upper  face  of  the  blade, 
and  so  generally  choose  that  surface.  We  shall  see,  too,  in  the 
sequel,  that  it  is  better  for  the  prospective  maggot  that  the  egg  be 
placed  on  the  upper  surface.  In  four  to  ten  days,  more  or  less,  as 
the  weather  is  cool  or  warm,  the  eggs  hatch.  (Lecture,  p.  7.)” 

Mr.  C.  V.  Piiley  describes  as  follows  the  process,  in  the  New  York 
Tribune: 

“I  have  very  carefully  studied  the  oviposition  of  the  Hessian-fly, 
closely  observing  the  insect  in  the  act  on  several  occasions ;  and  as 
accurate  observations  on  this  point  are  not  easily  made,  I  herewith 
transcribe  my  notes  of  several  years  ago : 

‘Eggs  deposited  in  irregular  rows  in  the  longitudinal  cavities  and 
depressions  of  wheat  stalks,  between  the  stalk  and  sheath  when  this 
is  loose,  or  on  the  leaves  between  the  natural  ridge  or  carinae  of 
the  upper  surface,  this  last  being  the  more  common  habit.  Ordi¬ 
narily,  there  are  from  five  to  ten  in  a  row,  but  sometimes  more. 
Each  egg  .02  inch  long,  cylindrical,  rounded  at  each  end,  soft, 
translucent,  and  pale  orange-red  in  color.  Before  hatching,  the 
pale  sides  of  the  inclosed  larva  show  through  the  shell.  Larva 
hatched  in  four  days ;  crawls  down  leaf  to  base  of  sheath,  which  on 
young  grain  is  at  croAvn  of  root.  The  orange-red  color  ’is  soon  lost, 
and  the  larva  becomes  pale,  translucent  and  plump,  sinking  more 
or  less  into  the  stalk  by  the  depleting  process  kept  up.' 
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“In  an  article  in  a  Saint  Louis  paper  I  described,  last  June,  the 
process  of  oviposition  on  the  leaves,  and  my  own  observations  in 
Missouri  accord  entirely  with  those  of  E.  Tilghman  recorded  m 
1820  and  E.  C.  Herrick  in  1844,  and  quoted  by  Fitch  m  his  essay 
on  the  Hessian-flv  (Albany,  1846),  with  the  exception  that  they  clo 
not  mention  the  exceptional  habit  of  pushing  the  eggs  between  the 
sheath  and  the  stalk,  owing  doubtless  to  the  fact  that  their  observa¬ 
tions  were  made  solely  on  the  autumn  brood  of  flies  o^  lpositmg  on 
the  young  plants,  the'  habit  being  more  common  in  the  early  summer 
brood  when  the  plants  are  larger.” 

Mr.  William  Strong,  of  Kalamazoo  county,  Michigan,  thus  describes 
the  process,  adding  some  particulars  of  interest: 

‘“I  have  seen  the  wheat  plant  with  many  of  the  maggots  at  work 
before  there  was  any  stalk  for  the  fly  to  lay  its  eggs  on,  by  intro¬ 
ducing  the  extensile  abdominal  tip  under  the  leaf  sheath.  Even 
this  fall  I  have  seen  this  very  thing  when  there  was  as  yet  but  one 
shoot  from  the  kernel  having  but  three  leaves,  the  wheat  having 
been  sowed  not  more  than  three  weeks.  I  have  seen  these  maggots 
when  too  small  to  be  seen  without  the  aid  of  a  glass,  so  low  down 
toward  the  kernel,  which  was  sowed  with  a  drill,  that  if  the  ny  had 
deposited  the  eggs  under  the  leaf  on  the  stalk,  if  there  had  been 
one  there,  she  would  have  been  obliged  to  use  a  spade  to  dig  to  get 
a  chance.  I  am  not  the  only  one  who  believes  that  the  egg  is  laid 
on  the  leaf  and  hatches  there,  when  the  small  maggot  works  its  way 
down  inside  of  the  leaf  as  low  as  possible.  If  there  should  be  fif¬ 
teen  or  twenty  on  one  leaf  (not  a  large  number  to  find  the  past 
year  under  one  leaf),  of  course  as  they  took  their  place  they  would 
be  somewhat  in  rows,  but  they,  of  course,  are  not  the  ‘eggs  placed 
in  the  longitudinal  grooves  of  the  stalk. 

“In  Solon  Robinson’s  ‘Facts  for  Farmers,’  page  214,  we  read : 
‘The  female  deposits  her  eggs  soon  after  the  wheat  begins  to  grow, 

*  *  *  in  the  cavities  between  the  little  ridges  of  the  blades. 

In  from  four  to  fifteen  days  the  eggs  hatch  and  the  diminutive 
maggots  work  dowTn  into  the  leaf  sheath  and  there  spend  the  winter. 
In  the  Kalamazoo  Telegraph  for  November  7,  this  year,  are  a  few  lines 
upon  the  Hessian-fly  by  M.  B.  Batcham,  of  Ohio.  He  is  too  well  known 
to  need  an  introduction  at  this  time.  He  says :  ‘In  the  spring,  with 
the  first  warm  weather,  the  fly  will  come  forth  and  deposit  its  eggs 
upon  the  leaf,  which  will  then  soon  hatch,  when  the  worms,  ciawlmg 
down  the  leaf,  feed  upon  the  stalk,  injuring  its  growth,  often  causing 
it  to  die.’  A  reason  given  by  some  why  the  fly  does  not  injure  red 
wheat  as  much  as  white  is  because  the  leaf  of  the  red  grows  so 
long  and  slants  down  from  the  shoot  so  that  when  the  egg  hatches 
the  maggot  works  down  the  wrong  way,  falls  to  the  ground,  and  so 
many  fail  to  harm  the  wheat.  ’ 

A  writer  in  the  Country  Gentleman,  Mr  Caleb  S.  Fullei,  of  Jackson 
county,  Michigan,  says : 

“The  fly  commences  as  soon  as  the  wheat  is  up  an  inch  high.  I 
placed  in  a  glass  fruit  jar  some  stools  of  wheat  which  was  sown  on 
the  81st  of  August,  and  about  the  15th  of  October  the  fly  hatched 
out  of  the  brown  eggs  [puparia]  which  were  in  the  wheat  m  large 
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numbers,  and  was  a  lively  little  black  fellow  about  one-eighth  of  an 
inch  long.  Now,  if  the  eggs  were  deposited  about  the  eighth  of 
September,  as  that  is  as  soon  as  the  wheat  would  be  large  enough 

for  them,  it  would  give  them  about  37  days  to  mature  so  as  to 

fly  again,  though  they  might  hatch  a  little  sooner  or  later  in 

the  open  field.  I  cannot  say  as  to  that ;  have  no  certain  means  of 

knowing.” 

The  flies  of  the  second  brood  are,  in  Southern  Michigan,  ready 
to  deposit  their  eggs  late  in  April  or  early  in  May  “on  spring  wheat 
or  barley  which  is-  sufficiently  advanced,  in  lieu  of  which  they  de¬ 
posit  on  the  wheat  again,  not  on  the  basal  or  radical  leaves,  but 
on  the  leaves  which  will  be  above  the  first  or  second,  rarely  the 
third  joints.”  (Cook.) 

Habits  of  the  larva. — As  soon  at  the  footless  larva  or  maggot 
hatches,  it  makes  its  way  down  the  leaf  to  the  base  of  the  sheath, 
which,  in  the  young  winter  wheat,  is  at  the  crown  of  the  root. 

“Here  [says.  Herrick]  it  fastens,  lengthwise,  and  head  downwards? 
to  the  tender  stalk,  and  lives  upon  the  sap.  It  does  not  gnaw  the 
stalk,  nor  does  it  enter  the  central  cavity  thereof ;  but,  as  the  larva 
increases  in  size,  it  gradually  becomes  imbedded  in  the  substance 
of  the  stalk.  After  taking  its  station,  the  larva  moves  no  more, 
gradually  loses  its  reddish  color  and  wrinkled  appearance,  becomes 
plump  and  torpid,  is  at  first  semi-translucent,  and  then  more  and 
more  clouded  with  i  ntestinal  white  spots ;  and  when  near  maturity, 
the  middle  of  the  intestinal  parts  is  of  a  greenish  color.  In  five  or 
six  weeks  (varying  with  the  season)  the  larva  begins  to  turn  brown, 
and  soon  becomes  of  a  bright  chestnut  color,  bearing  some  resemblance 
to  a  flaxseed.” 

EFFECT  OF  THE  WORM  OR  LARVA  ON  THE  WHEAT. 

As  has  been  stated,  the  worm  in  autumn  lies  at  the  sheathing- 
base  of  the  leaves  just  above  the  roots,  at  or  near  the  surface  of 
the  soil.  It  is  easy  to  detect  the  flaxseed  from  its  large  size  and 
cliestnut-broAvn  color,  by  separating  the  leaf  from  the  stalk  of  the 
young  wheat  in  October  and  November,  when  the  worm  has  stopped 
feeding  and  is  incased  in  its  brown  sack.  Scattered  shoots  will  be 
found,  withered  and  changed  to  a  light  yellow  color,  and,  as  Fitch 
observes,  strongly  contrasting  with  the  rich  green  of  the  vigorous 
uninjured  plants.  (See  Plate  I,  representing  a  healthy  stalk  on  the 
right  and  a  dwarfed  plant  on  the  left,  containing  three  flaxseeds, 
with  the  leaves  partly  withered.)  The  worms,  before  assuming  the 
flaxseed  state,  rest  between  the  leaves  and  the  stalk;  their  soft 
fleshy  undeveloped  mouth-parts  do  not  enable  then  to  gnaw  the 
surface  of  the  plant,  but  the  sap  is  supposed  to  be  absorbed  directly 
through  the  walls  of  the  body,  and  thus  they  are  said  to  feed  by 
imbibition  ;  this  weakens  the  plant  and  causes  it  to  become  unhealthy 
and  turn  yellow  and  die ;  moreover,  although  this  point  is  disputed 
by  Dr.  Fitch,  the  presence  of  the  worms  causes  the  formation  of  a 
gall-like  swelling  or  enlargement  of  the  stalk,  an  abnormal  growth 
of  the  plant  being  caused  by  the  slight  interruption  to  the  flow  of 
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the  sap.  Of  course,  when  six  or  a  dozen  of  these  comparatively 
large  flaxseeds  are  lodged  under  the  base  of  the  leaves  the  plant 
turns  yellow  and  dies,  as  if  the  roots  had  been  affected. 

How  a  field  of  winter  wheat  may  be  attacked  and  affected  by  the 
Hessian-fly  may  be  seen  by  reading  the  following  account  in  the 
Cultivator  and  Country  Gentleman: 

“Last  fall  the  appearance  of  the  wheat  plant  on  different  fields 
and  locations  was  very  different.  On  strong  and  level  lands, 
little  injury  was  shown.  Hilly  fields,  or  where  there  was  a  ridge 
or  worn  point,  or  where  the  rock  cropped  nearer  the  surface, 
the  wheat  appeared  injured  or  dead,  as  also  when  sown  after  spring 
grain,  particularly  oats.  That  the  fly  either  enters  the  ground  or 
remains  in  the  dry  stubble  till  the  size  of  the  wheat  affords  a  lodg¬ 
ment,  appears  true.  As  an  instance,  I  note  the  following  facts :  An 
acre  of  potato  ground  of  1876  was  sown  to  oats  in  1877.  It  was  in 
fair  condition,  and  a  heavy  crop  was  secured.  Surrounding  this 
piece  of  oats  on  three  sides  was  a  meadow,  the  highway  bordering 
the  other  side.  A  good  crop  of  hay  was  taken  in  June,  and  the 
field  was  all  plowed  in  ’July.  The  after  cultivation  was  the  same, 
putting  the  field  in  an  excellent  condition  for  the  crop.  Seeding 
was  through  early  in  September,  and  in  a  few  days  the  whole  field 
was  nearly  covered  with  the  growing  wheat,  and  was  very  much 
admired,  both  for  the  beautiful  green  and  its  superior  culture.  All 
at  once  the  wheat  on  the  oat  stubble  was  turning  very  yellow,  in 
strong  contrast  to  the  deep  green  on  the  surrounding  meadow.  In 
the  hollows,  on  the  accumulated  wash  of  ages,  the  wheat  was  very 
large  and  kept  green  and  growing;  while  on  the  sharp  points  of 
knolls  and  hard  clay  ridges,  it  was  nearly  gone.  On  a  piece  of  new 
land  near  by,  where  never  a  kernel  of  grain  was  grown  before,  no 
fly  or  injury  could  be  seen. 

“The  appearance  of  the  fly  was  general,  as  soon  as  one  or  two 
leaves  gave  them  a  lodgment.  Owing  to  the  superior  warmth  and 
moisture  of  the  entire  fall  months,  wheat  sowed  on  strong  land 
tillered  largely.  The  insects  took  the  first  tille~  and  stuck  to  it, 
while  two  and  even  four  others  came  out  and  covered  the  ground. 
On  poorer  parts  of  the  field  the  plants  could  not  tiller  so  much, 
and  here  the  injury  showed  most.  Up  to  this  date  the  crop  has 
wintered  well,  a  deep  layer  of  snow  now  keeps  insects  and  wheat 
alike.  About  the  first  of  May  this  entire  brood  will  be  ready  to  de¬ 
posit  their  eggs,  and  they  will  number  millions.” 

That  a  field  of  wheat  may  recuperate  after  a  favorable  winter, 
and  how  such  a  field  looks  early  in  the  following  June,  is  well 
brought  out  by  the  following  extract  from  the  Prairie  Farmer: 

“The  early  sown  wheat,  that  was  badly  eaten  by  the  Hessian-fly  last 
fall,  but  which  has  been  apparently  entirely  recuperated  by  the  re¬ 
markably  favorable  winter  and  spring  just  passed,  is  more  seriously 
damaged  by  the  insect  than  many  farmers  are  probably  aware  of. 
I  visited  to-day  a  thirty-acre  field,  sowed  on  the  5th,  6th,  and  7th 
days  of  September.  Early  in  October  it  looked  very  badly — was  yel¬ 
low  and  showed  bare  ground  in  many  places,  and  the  plants  for  a 
long  time  seemed  to  be  dwindling  and  growing  smaller.  The  fine 
spring,  however,  brought  it  out  apparently  all  right.  It  now  stands 
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five  feet  four  to  six  inches  high,  very  well  headed,  and  seemingly 
good  for  from  thirty  to  thirty-five  bushels  to  the  acre.  I  examined 
the  field  carefully  in  ten  places,  taking  twenty  wheat  stalks  as  they 
stood  in  the  drill  row  at  each  place,  with  this  result :  Number  of 
stalks  examined,  200;  number  of  stalks  containing  the  fly,  184,  or 
two-thirds  of  the  whole.  Many  of  the  stalks,  however,  had  only  one 
larva,  and  these  will  probably  not  be  much  affected.  The  insects 
are  all  of  full  size,  of  a  chestnut  color,  and  plainly  visible  in  the 
lowest  joint  and  the  one  next  above — about  twice  as  many  were 
found  in  the  lower  joint  as  in  the  upper  one.  This,  I  suppose,  indi¬ 
cates  a  loss  to  the  crop  of  from  80  to  50  per  cent. 

“We  had  heavy  rains  on  the  8th,  9th  and  10th  of  September,  I 
think,  which  suspended  the  operation  of  seeding  till  the  12th  or  after.. 
This  seems  to  be  the  dividing  line,  separating  the  fields  badly  damaged 
from  those  that  escaped  with  little  injury.  In  a  part  of  the  same 
field  (potato  ground)  sowed,  near  the  last  of  September,  with  the 
same  kind  of  wheat,  the  number  of  plants  examined  was  100; 
affected  with  fly,  12.  In  other  fields  the  rate  was  four  to  six  to  the 
hundred. 

“Many  fields  of  Mediterranean  are  lodging.  The  Clawson  stands 
well,  and  by  reason  of  its  stiff  straw  and  vigorous  growth  promises 
to  withstand  the  ravages  of  the  fly  better  than  the  more  feebly- 
growing  and  weaker-strawed  sorts. 

“Arvine  C.  Wales..” 

Stark  County,  Ohio,  June  7. 

Another  extract  from  the  Cultivator  and  Country  Gentleman  bears 
directly  on  this  important  point : 

“There  is  a  dispute  among  good  farmers  whether  wheat  injured 
by  the  Hessian-fly  is  irreparably  damaged.  Mr.  F.  C.  Root  thinks 
it  is,  as  he  says  when  the  central  stalk  is  eaten  out  the  plant  is 
either  dead  or  able  to  make  only  a  feeble  growth.  If  it  makes  a 
head,  it  will  perfect  only  one  or  two  seeds  to  a  plant.  Mr.  Jesse 
Dewey  qualifies  this  statement  thus :  If  the  land  is  rich  enough . 
though  the  central  stalk  be  injured,  the  wheat-plant  will  stool,  and 
from  its  side  roots  send  up  stalks  and  perfect  a  fair  crop.  I  have 
no  doubt  that  both  of  these  excellent  farmers  are  right.  On  the 
great  majority  of  fields,  the  injury  to  the  wheat  plant  in  the  fall 
means  the  destruction  of  the  crop.  When  the  central  plant  has  been 
injured,  the  side  shoots  have  not  enough  vitality  to  perfect  much 
seed.  Yet  there  may  be  land  rich  enough  to  make  a  crop  from  the 
second  growth,  provided  the  Hessian-fly  next  spring  is  not  numer¬ 
ous  enough  to  do  serious  damage.  Very  much  now  depends  on  the 
character  of  the  coming  winter.  A  season  which,  under  ordinary 
circumstances,  would  be  favorable,  may  also  save  myriads  of  Hes¬ 
sian-flies.  There  was  much  more  ‘crinkled’  wheat  last  summer  than 
usual,  and  I  have  little  doubt  that  the  cause  is  to  be  found  in  the 
heavy  mantle  of  snow,  which  preserved  a  greater  number  than  usual 
of  the  Hessian-flies  through  the  winter.  The  wheat  crop  this  fall 
would  have  suffered  more  than  usual  in  any  event,  but  the  evil  has 
been  greatly  aggravated  by  the  warm  and  generally  dry  weather 
after  wheat-sowing.  We  had  no  killing  frost  until  near  November, 
nor  frost  of  any  kind  until  the  middle  of  October.  With  frosts  in 
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their  usual  season,  and  not  sowing  too  late,  there  need  be  little 
danger  from  the  Hessian-fly.  But  it  is  the  poorness  of  the  soil 
which  leads  farmers,  year  by  year,  to  sow  their  wheat  earlier  in 
order  to  get  a  larger  growth.  Making  the  soil  richer  removes  the 
difficulty  by  removing  its  original  and  principal  cause.” — W.  J.  F., 
Monroe  county,  N.  Y. 

INFLUENCE  OF  THE  WEATHER  AND  FAVORABLE  AND  UNFAVORABLE  SEASONS. 

To  properly  discuss  this  very  important  subject  would  require  an 
intimate  knowledge  of  the  meteorological  conditions  and  the  relative 
abundance  or  rarity  of  the  Hessian-fly  during  each  year  since  its 
first  appearance  in  this  country  in  1776.  All  that  we  can  say  with 
our  present  exceedingly  imperfect  knowledge  bears  but  slightly  on 
this  point,  and  must  be  considered  as  simply  provisional.  We  may 
here  quote  from  the  Cultivator  and  Country  Gentleman  what  has 
been  stated  by  Mr.  Biley,  in  speaking  of  the  condition  of  the  Hes¬ 
sian-fly  in  1877 : 

“The  Hessian-fly  is  rather  an  insect  of  moist  climates  and  mild 
latitudes;  and  therefore,  unlike  the  Chinch-bug,  its  multiplication 
has  been  favored  by  the  cool  and  wet  summers  and  autumns  of  the 
last  three  years.  While  the  rainy  period,  which,  as  a  general  state¬ 
ment,  may  be  said  to  have  commenced  in  May,  1875,  and  continued 
to  the  present  date,  and  during  which  time  there  have  neither  been 
severe  droughts  nor  continued  summer  heats,  the  Chinch-bug  has 
so  nearly  disappeared  that  its  depredations  have  been  scarcely 
noticed,  the  Hessian-fly  has  developed  and  thrived,  and  to  the  ex¬ 
tent  that  if  the  weather  favors — that  is,  if  from  now  to  harvest  it 
should  continue  cool  and  moist  or  warm  and  wet — the  damage  likely 
to  be  done  to  the  incoming  and  the  following  crop  can  scarcely  be 
estimated.  But  if  dry  weather  prevails  from  this  time  to  harvest, 
the  damage  done  can  hardly  be  considerable — and  if  it  should  turn 
very  dry  and  hot,  all  danger  from  serious  depredations  from  him 
may  be  cast  out  of  the  account,  in  measuring  the  outcome  of  the 
crop— since  a  certain  amount  of  moisture  is  absolutely  necessary  for 
the  successful  development  of  the  several  stages  in  the  growth  and 
progress  of  this  insect  scourge.  But  then  Professor  Pdley  warned 
me  against  drawing  final  conclusions  on  insufficient  data,  it  being 
quite  possible  that  other  forces  and  causes  appearing  might  bring 
about  a  quite  different  and  unexpected  result.  Nevertheless,  there 
are  many  reasons  for  expecting  a  dry  spring,  a  warm  harvest  and 
a  hot  summer,  and  comparatively  trifling  damage  to  be  done  by  the 
fly  on  the  wheat  harvest  of  1878. — W.  J.  F.” 

.  That  this  fly  flourishes  best  in  a  rather  warm  and  moist  season, 
is  shown  by  its  habits.  The  flies  hover  in  the  spring  and  autumn 
over  the  wheat-fields  in  countless  numbers,  especially  at  morning 
and  evening,  avoiding  the  direct  heat  of  the  sun. 

PARASITES  OF  THE  HESSIAN-FLY. 

How  useful,  nay  indispensable,  parasitic  insects  may  prove  in 
keeping  the  noxious  ones  within  due  limits  is  well  illustrated  by  the 
case  of  this  fly,  for  whenever  it  suddenly  disappears  from  a  given 
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locality,  this  is  usually  due  to  the  attacks  of  its  parasites,  and 
especially  one  Chalcid-fiy,  the  Semiotellus  destructor,  first  described 
by  Say. 

This  is  a  hymenopterous  insect,  having  four  wings  and  belonging 
to  the  same  order  of  insects  as  the  Saw-flies,  four-winged  Gall-flies 
(Cynips),  the  larger  ichneumons,  and  the  wasps  and  bees.  It  is  a 
member  of  the  family  Chalcidce.  As  stated  in  our  Guide  to  the 
Study  of  Insects,  this  is  a  group  of  great  extent,  the  species  being  of 
small  size ;  they  are  often  of  shiny  colors,  as  the  name  of  the  prin¬ 
cipal  genus  implies,  being  either  bronze  or  metallic.  They  also 
have  elbowed  antennae  with  from  six  to  fourteen  joints,  and  the 
wings  are  often  deficient  in  veins.  The  abdomen  is  usually  smaller, 
and  composed  of  seven  rings  in  the  male,  and  of  six  in  the  female, 
the  latter  often  having  a  short  but  visible  ovipositor,  a  horny  tube 
consisting  of  three  pairs  of  stout  bristles  closely  united  and  forming 
a  quite  solid  tube.  Some  species  are  wingless.  There  are  1,200 
species  of  the  family  known  in  Europe,  and  there  are,  in  all  prob¬ 
ability,  at  least  1,000  in  the  United  States.  Few  of  them  are  over 
a  line  in  length. 

Semiotellus  destructor,  male.  (Plate  I.  Fig.  i  much  enlarged.)  The 
head  is  transversely  oblong,  or  rather  cubical,  being  rather  wider 
that  long,  and  slightly  broader  than  the  thorax  when  seen  from 
above,  being  full,  somewhat  rounded  in  front,  and  hollowed  out 
behind  next  to  the  thorax.  The  eyes  are  dull  red,  reaching,  when 
seen  above,  behind  the  middle  of  the  head.  The  antennae  are 
elbowed,  and  when  bent  back  reach  to  about  the  middle  of  the 
thorax ;  they  are  yellowT  on  the  basal  half,  black  beyond.  For  a 
further  account  of  the  antennae  we  quote  as  follows  from  Fitch,  our 
specimens  being  defective  in  this  respect : 

“In  the  male  they  are  of  uniform  thickness  through  their  entire 
length.  Viewed  with  a  common  magnifier  they  appear  ten-jointed, 
though  the  last  joints  are  usually  so  compacted  that  in  the  dried 
specimen  the  full  number  cannot  be  distinctly  discerned.  When 
highly  magnified  two  small  additional  transverse  joints  may  usually 
be  discerned,  more  or  less  distinctly,  between  the  second  and  the 
third  joints,  of  which  the  first  is  rather  smaller  than  the  second. 
The  joints  are  slightly  longer  than  thick,  and  rather  narrower 
towards  their  bases.  The  second  joint  is  longer  than  the  others, 
its  length  being  about  double  its  thickness.  The  last  joint  is  more 
than  twice  as  long  as  thick,  its  apex  appearing  to  be  cut  off  trans¬ 
versely,  with  a  minute  teat-like  process  protruded  therefrom.” 

The  thorax  is  about  twice  as  long  as  broad,  and  widest  at  the 
insertion  of  the  fore-wings ;  like  the  head,  the  crust  is  coarsely  punc¬ 
tured.  The  fore-wings  are  broad,  triangular,  well  rounded  externally ; 
the  subcostal  vein  is  very  thick,  being  strongly  marked,  and  after 
joining  the  costal  or  front  edge  of  the  wing  for  a  short  distance, 
just  beyond  the  middle  of  the  wing,  is  bent  in  towards  the  middle 
of  the  wing,  ending  in  a  knob-like  expansion  with  a  slight  point 
extending  towards  the  costal  edge  of  the  wing.  Fitch  represents  a 
slightly  marked  vein  extending  to  the  outer  edge  of  the  wing,  but 
this  is  absent  in  some  specimens.  There  is  an  incomplete  median 
and  submedian  vein,  only  perceptible  under  strong  magnifying 
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powers,  the  base  of  the  median  being  quite  disconnected  from  the 
submedian.  In  one  of  my  specimens  there  was  no  vein  extending 
from  the  subcostal  knob  to  the  end  of  the  wing. 

The  legs  are  pale  straw-yellow,  the  fore  shank- joints  (tibiae)  and 
toe-joints  (tarsi)  brownish;  the  third  hip-joints  (femora)  are  dusky 
on  the  basal  half,  while  the  hind  terminal  tarsal  joints  are  brown. 
The  abdomen  is  small,  black',  while  the  head  and  thorax  are  bright 
metallic  green,  sometimes  blue.  The  abdomen  is  also  smooth  and 
polished,  much  flattened,  oval,  not  so  wide  as  the  thorax,  broad  at 
the  end  and  suddenly  pointed  (mucronate)  at  the  tip.  It  has  a 
large  yellowish  patch  on  the  upper  and  under  side  of  the  second 
segment.  Length  of  the  body  2-2%  millimeters  (.08-.  11  inch). 

The  female  differs  in  her  greater  size  and  rather  slenderer  body, 
and  the  more  club-shaped  antennae,  the  terminal  joint  being  twice 
as  long  as  thick.  The  abdomen  is  as  long  and  as  wide  as  the 
thorax,  ending  in  a  long  sharp  point,  the  short  but  distinct  ovi¬ 
positor  extending  slightly  beyond  the  tip  of  the  body.  There  is  a 
slightly  marked  pale  spot  above  on  the  second  segment.  Length 
2%-3  millimeters  (.10-.  12  inch). 

This  parasite  was  first  described  by  Say,  his  specimens  occurring 
at  or  near  Philadelphia;  it  was  observed  by  Herrick  in  1833,  in 
Connecticut,  and  in  1877  we  bred  it  from  puparia  of  the  Hessian- 
fly  received  from  Ohio ;  and,  as  stated  by  Professor  Cook,  it  is 
sufficiently  abundant  in  Michigan  to  destroy  the  Hessian-fly  in 
great  numbers,  and  is  probably  distributed  throughout  the  Hessian 
Fly  area. 

So  destructive  is  this  and  other  parasites  to  the  Hessian-fly  that 
as  early  as  1841  Herrick  claimed  that  in  Connecticut  “a  very  largo 
proportion,  probably  more  than  nine-tenths ,  of  every  generation  of  - 
the  Hessian-fly  is  destroyed  by  parasites.”  This  work  is  mainly, 
we  doubt  not,  done  by  the  chalcid  parasite  under  consideration.  It 
is  to  this  insect  more  than  to  any  other  means  in  nature  that  we 
owe  the  general  immunity  in  certain  years  from  the  attacks  of  the 
Hessian-fly  in  most  wheat  regions,  and  to  this  cause  that  during 
certain  years  the  fly  is  kept  wholly  within  bounds.  Few  people, 
even  naturalists,  have  any  adequate  idea  of  the  good  done  by  these 
minute  parasites.  What  was  the  fact  in  Connecticut,  in  1841,  and 
the  few  years  preceding,  has  been  the  case  ki  Michigan,  according 
to  Mr.  F.  S.  Sleeper,  of  Galesburg,  Mich.,  who  writes  us  that  the 
Hessian-fly  was  nearly  exterminated  in  Kalamazoo  county  by 
Semiotellus  destructor ,  nearly  all  the  “flaxseeds”  in  the  crop  of  1877 
having  been  destroyed  by  this  friendly  parasite.  He  writes  us  that 
in  the  autumn  of  1877  he  found  these  parasites  in  the  wheat-fields 
in  countless  numbers,  and  that  the  perfect  Hessian-fly  was  difficult 
to  find. 

No  one,  since  Herrick  recorded  his  observations,  has  made  very 
careful  observations  on  the  habits  of  these  parasites.  He  states 
that : 

“It  pierces  the  sheath  of  the  stalk  (making  a  hole  too  small  to  be 
detected  by  a  powerful  microscope),  and  deposits  an  egg  in  the  pupa 
within.  This  is  chiefly  done  in  June.  The  perfect  insect  is  evolved  in 
the  summer  and  autumn  succeeding,  eating  its  way  through  the 
puparium  and  the  sheath  of  the  leaf.” 
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Herrick  also  states  that  a  second  parasite,  very  similar  to  the 
Semiotellus  destructor ,  “but  with  mere  rudiments,  is  sometimes  evolved 
from  the  pupae  of  the  Hessian-fly.  1  am  in  doubt  whether  it  should 
be  considered  a  distinct  species  or  only  a  variety.” 

A  third  parasite  was  reared  by  Herrick  in  Connecticut.  It  is  an 
insect  of  the  tribe  Chalcidice,  whose  genus  he  did  not  determine. 
Its  habits  were  like  those  of  Semiotellus,  and  wingless  females  of  this 
species  were  also  found. 

A  fourth  parasite,  noticed  by  Herrick,  belongs  to  Latreille’s  tribe 
Oxyuri,  but  the  genus  was  not  determined.  In  habits  it  agreed  with 
the  foregoing  parasites,  but  it  was  evolved  later  in  the  year.  Herrick 
adds  that  all  the  parasites  mentioned  “are  likewise  evolved  in  the 
spring  from  the  Hessian-tiy  pupse  of  the  summer  previous.” 

The  fifth  parasite  has  quite  different  habits.  It  lays  its  eggs  in 
those  of  the  Hessian-fly.  Herrick,  its  first  discoverer,  thus  speaks 
of  it : 

“The  insect  is  abundant  in  the  autumn.  I  first  saw  it  September 
23,  1833,  in  the  act  of  depositing  its  eggs  in  the  eggs  of  the  Hessian- 
fly.  From  subsequent  observations  it  appears  that  four  or  five  eggs 
are  laid  in  a  single  egg  of  the  Hessian-fly.  The  latter  egg  hatches, 
and  the  animal  advances  to  the  pupa  state  as  usual,  but  from  the 
puparium  no  Hessian-fly  ever  comes  forth.  This  parasite  forms 
within  the  puparium  a  silky  cocoon  of  a  brownish  color.” 

It  is  probable  that  it  is  the  species  first  discovered  by  Herrick  in 
Connecticut  which  Professor  Cook  has  detected  ovipositing  in  the 
eggs  of  the  Hessian-fly. 

“It  is  black  and  looks  not  unlike  a  tiny  gnat.  The  female  feels 
for  the  eggs  with  her  antennae,  and  when  found  intrudes  the  fatal 
egg,  which,  I  find,  takes  three-fourths  of  a  minute ;  full  three  times 
as  long  as  it  takes  the  Hessian-fly.  The  little  parasite  is  much 
longer,  too,  in  finding  the  eggs  than  is  the  fly  in  laying  them.  I  find 
that  each  egg  receives  one,  two  or  three  of  the  parasite’s  eggs.  The 
eggs  of  these  latter  are  tardy  in  hatching,  so  that  the  larva  of  the 
parasite  may  feed  on  the  maggot  of  the  Hessian-fly,  not  her  eggs. 
These  pupate  in  the  puparium  of  the  fly.” 

Platygaster  error,  Fitch? — Having  received  one  of  these  egg-para¬ 
sites  from  Professor  Cook,  I  find  it  to  be  so  much  like  the  Platygcis- 
ter  error  of  Fitch  (Fig.  1)  that  I  refer  it  to  that  species,  though  with 
a  doubt.  This  is  probably  also  the  parasite  referred  to  by  Mr.  Herrick. 

It  is  shining  black ;  the  head  is  finely  punctured,  rounded,  and 
slightly  broader  than  long,  being  about  as  wride  as  the  thorax. 
The  antennae  are  about  as  long  as  the  head  and  thorax ;  they  are 
slender,  but  apparently  a  little  stouter  than  in  P.  error,  the  penul¬ 
timate  joints  being  a  little  broader  and  squarer  than  he  represents 
(and  they  are  very  different  from  Platygaster  tivulce),  these  joints 
not  being  “twice  as  long  as  thick,”  but  only  £  to  £  longer*; 
the  terminal  joint  is  long,  oval,  not  so  wide  as  those  just  be- 


*  Sixth  report  on  the  noxious  and  other  inserts  of  the  State  of  New  York,  by  Asa  Fitch, 
M.  D.,  PL  1,  fig.  4,  a,  b.  The  figure  is  from  Packard’s  Guide  to  the  Study  of  Insects. 
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hind  it,  and  tapers  to  a  rounded  point.  The  thorax  is  rounded 
ovate,  but  little  longer  than  broad,  black,  with  the  scutellum  high, 
rounded  and  pitted.  The  abdomen  is  flattened,  oval,  twice  as  long 
as  wide,  being  a  little  longer  than  the  thorax,  but  not  quite  so  wide. 
The  legs  are  pitchy  black  on  the  femora;  the  tibiae  dull  reddish 
brown,  darker  towards  the  end;  the  tarsi  are  5-jointed,  dark  brown, 
hairy,  with  the  basal  joint  reddish  at  the  base.  (Fitch  says  the 
legs  of  P.  error  .  are  pitchy  black ;  but  in  the  specimen  before  me 
they  have  a  decided  reddish  tinge.)  The  wings  are  veinless,  clear 
transparent,  irised.  Length  by  millimeters,  being  a  little  larger  than 
Fitch’s  P.  error,  which  was  .05  inch  long.  I  am  disposed  to  refer 
this,  specimen  to  Fitch’s  species,  but  should  it  be  found  to  be  quite 
distinct,  it  may  receive  the  name  Plcitygaster  herrickii .  It  seems  to 
be  a '  genuine  Platygaster. 

Fitch  states  that  Platygaster  error  is  seen  in  company  with  the 
wheat  midge  ( Diplosis  tritici)  on  the  wheat  ears  in  New’  York  and  is 
very  numerous  some  years,  but  he  thinks  it  doubtful  whether  it 
preys  upon  the  midge. 

REMEDIES,  PREVENTIVE  AND  GENERAL. 

Having  become  familiar  with  the  habits  of  this  insect,  which  can 
be  readily  observed  by  farmers,  it  is  not  difficult  to  apply  such 
remedies  as  the  experience  of  wheat  raisers  of  the  past  century  in 
different  parts  of  the  wheat  region  of  the  United  States  has  nearly 
universally  found  serviceable.  Bemembering  that  the  first  brood  of 
flies  appear  in  August  and  continue  to  hover  over  the  fields  until 
late  in  September,  as  if  waiting  for  the  fall  sown  wheat  to  appear, 
it  .is  evident  that  by  delaying  the  date  of  sowing  until  after  a  frost 
cold  enough  to  kill  the  flies,  they  may  be  circumvented ;  for  if  the 
wheat  is  sown  later  than  the  20th  of  September  in  nearly  all  the 
Middle  and  Northern  States,  the  early  frosts  will  destroy  these 
delicate  insects..  Late  sowing,  then,  is  the  most  general,  important, 
and  easily  applied  preventive  remedy. 

Late  sowing  of  most  of  the  wheat  seed. — All  writers,  both  entomol¬ 
ogical  and  agricultural,  concur  in  recommending  this  easily  applied 
remedy ;  that  at  least  a  part  of  the  wheat  should  not  be  sown  until 
after  . the  20th  of  September  in  the  Northern  States.  The  writings 
of  Fitch,  Harris  and  of  Cook  concur  in  recommending  this  course 
in  a  district  ridden  by  these  pests,  even  though  the  wheat  is  in  dan¬ 
ger  of  being  injured  by  the  cold  autumnal  or  the  winter  weather. 
As  the  year  1877  was  a  bad  fly  year,  vTe  quote  the  following  explicit 
testimony  from  Professor  Cook’s  pamphlet : 

“In  all  the  century’s  experience  in  our  country  with  this  insect* 
this  has  been  the  most  certain  and  satisfactory  method  to  prevent 
its  ravages.  Even  more  than  thirty  years  ago  this  measure  is 
spoken  of  as  unanimously  sanctioned  and  the  most  efficient  of 
remedies.  During  the  past  season  [1877]  I  have  reliable  reports 
from  the  following  counties :  Ottawa,  Van  Buren,  Cass,  Kalamazoo, 
Hillsdale,  St.  Joseph  and  Lapeer,  and,  with  few  exceptions,  it  is 
stated  that  the  early-sown  wheat  was  injured  badly,  while  all  sown 
after  September  20  nearly  escaped.  In  traveling  through  Ohio  and 
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Southern  Michigan,  I  found  I  could  often  tell  the  early  from  the 
late-sown  wheat  for  long  distances,  the  former  looking  like  oat- 
plants  after  a  hard  frost,  the  latter  appearing  green  and  healthy. 
Often  in  the  same  field  the  line  of  demarkation  was  very  distinct.” 

The  following  newspaper  extracts  bear  upon  this  subject: 

“Perhaps  the  most  effectual  remedy,  or  rather  preventive,  is  late 
sowing.  No  wheat  should  be  sown  in  localities  where  they  have 
already  appeared,  or  in  districts  adjoining,  until  September  15,  and 
if  it  is  deferred  until  the  20th  it  would  be  all  the  better.  Repeated 
rolling  is  said  to  destroy  some  of  the  larvae,  and  burning  the 
stubble,  where  practicable,  would  certainly  destroy  many,  and  thus 
prevent  so  great  devastation  of  the  succeeding  crop.  The  great 
either  objection  to  rolling  or  burning  is  that  it  destroys  both  friend 
and  foe  alike. 

“Great  care  should  always  he  used  in  destroying  all  noxious 
insects  lest  we  also  destroy  the  beneficial  ones,  the  chief  of  which 
are  the  Ichneumon  and  Chalcis  flies.  In  the  counties  of  Yates, 
Seneca,  Tompkins  and  Cayuga,  where  the  Hessian-flies  have  al¬ 
ready  made  their  appearance,  it  would  appear  wiser  to  fit  the 
ground  perfectly,  apply  extra  fertilizers,  and  sow  late,  rather  than 
run  any  risk  or  trust  to  any  methods  of  destruction.  If  all  infested 
and  contiguous  districts  would  sow  late  enough  so  that  the  wheat 
would  not  appear  above  ground  before  September  25,  I  believe  the 
fly  could  he  effectually  starved  out.” — [I.  P.  Roberts,  Professor  of 
Agriculture,  Cornell  University,  in  the  Rural  New  Yorker,  September 
8,  1877. 

“By  the  attacks  of  this  (the  second  or  spring)  brood  of  worms, 
the  lower  joints  of  wheat  are  weakened,  and  as  soon  as  the  head 
is  formed,  and  the  growth  is  heavy,  the  weakened  joints  give  way 
and  the  wheat  falls  over,  or,  as  it  is  commonly  expressed,  it 
“crinkles.”  If  but  few  larvae  are  at  work,  there  will  be  some 
kernels  of  grain  in  the  heads  thus  affected,  but  they  will  be  more 
or  less  shrunken.  If  the  insects  are  plenty,  the  head  seldom  “fills,” 
and  the  field  looks  as  if  cattle  or  something  else  had  passed  through 
it,  tangling  up  and  throwing  down  the  straw  in  every  direction. 

“There  are  thus  two  generations  of  the  Hessian-fly  each  year, 
one  of  which  subsists  and  may  be  always  found  at  the  crown  of  the 
roots,  and  the  other  at  some  joint  above,  and  never  at  the  root.  If 
the  wheat  could  be  fed  off  by  sheep  in  the  fall,  between  the  time 
that  the  eggs  are  laid  and  the  time  of  their  hatching,  this  remedy 
would  be  perfect.  Unfortunately,  the  wheat  is  then  young,  and 
farmers  do  not  like  to  risk  thus  feeding  it  off.  The  only  remedy 
left,  therefore,  is  to  sow  so  late  that  the  wheat  will  not  appear 
above  ground  before  October  1.  In  this  case  there  is  the  added 
risk  of  winter-killing,  because  the  plants  have  not  time  enough  to 
get  well  rooted  before  winter.  On  well-drained,  rich  land  this  danger 
is  greatly  prevented,  and  therefore  late  sowing  and  thorough  farm¬ 
ing  seem  to  be  the  only  available  means  yet  discovered  to  avoid 
great  losses  from  the  ravages  of  the  Hessian-fly.  Fortunately  the 
parasitic  enemies  of  the  fly  increase  rapidly,  and  after  a  year  or 
two  of  great  losses  from  this  insect  its  numbers  are  reduced  so 
much  as  scarcely  to  be  noticed  for  some  years.” — [ Chicago  Tribune . 
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“I  find  in  several  counties  of  Northern  Ohio,  where  I  have 
traveled  of  late,  a  good  deal  of  injury  is  done  to  the  young  wheat 
by  the  fly — more  than  has  occurred  before  for  quite  a  number  of 
years.  This  is,  no  doubt,  owing  to  the  general  practice  of  sowing 
wheat  early,  and  the  fact  that  it  made  a  remarkably  fine  growth 
during  September,  when  the  warm  weather  was  also  very  favorable 
for  the  propagation  of  the  flies.  The  worms  have  now  gone  into 
the  pupa  or  “flaxseed”  state,  and  if  the  winter  is  not  too  wet  or 
cold  for  them,  it  is  likely  the  new  brood  next  spring  will  prove 
quite  mischievous.” — [B.,  Cultivator  and  Country  Gentleman. 

“Pennsylvania  German  farmers  have  a  claim  to  be  considered 
good  zoologists  by  their  knowledge  of  animals,  from  the  noble  horse 
down  to  the  insect  tribe,  that  so  beset  them  with  labor  and  loss. 
The  German  farmers  have  been  apt  and  successful  in  contesting  the 
insect  enemies  of  all  crops.  The  wheat  midge,  which  came  in  upon 
us  twenty  years  ago  in  vast  numbers  the  last  of  June  and  the  first 
of  July,  made  his  home  in  the  wheat-heads,  and  nurtured  his  progeny 
in  the  cell  prepared  for  the  expectant  berry,  and  appropriated  the 
element  nature  designed  for  the  perfection  of  the  seed  to  his  own 
use.  This  insect  for  a  time  literally  destroyed  the  wheat  product. 
Whether  it  was .  a  scientific  discovery  that  taught  the  farmers  of 
Lancaster  county  how  to  get  rid  of  this  destructive  insect  or  not,  I 
never  have  learned.  But  I  do  know  that  I  purchased  and  carried 
to  farm  Lancaster  red  wheat  which  I  was  instructed  to  sow  in 
August,  and  in  doing  so  freed  my  farm  from  this  pest.  Continued 
early  sowing  proved  successful  up  to  the  present  season,  when  this 
practice  brought  the  Hessian-fly,  who  began  at  the  root  of  the 
wheat  plant.  If  the  mother  fly  can  get  an  opportunity  to  deposit 
its  eggs  in  the  fall  season,  the  larva  will  stand  the  winter  imbedded 
in  the  stalk  of  wheat  (which  is  a  well-tillered  plant),  and  brings 
forth  enough  Hessian-fly  to  destroy  the  wheat  before  harvest 
time.  The  habit  of  this  Hessian-fly  is  to  bury  in  the  ground 
with  the  first  frost  of  the  fall  season.  The  Lancaster  farmer  said 
to  me  not  long  since,  we  must  sow  our  wheat  late  this  fall  if  we 
would  avoid  the  fly.  Early-sown  wheat  was  a  failure  in  Penn¬ 
sylvania  to  an  extent,  in  my  estimation,  that  reduces  this  cereal 
30  per  cent,  below  our  general  average.  The  corn  crop  over  the  entire 
State  is  not  an  average  one.  The  oat  crop  is  above  the  average.  The 
buckwheat  crop,  generally  relied  upon  in  the  northern  and  western 
portions  of  our  State  as  one  of  the  paying  bread  grains,  has  been  very 
extensively  injured  by  the  grasshopper,  and  cannot  be  expected  to 
yield  more  than  one-half  the  usual  amount.” — [Y.  E.  Piollet’s  address 
before  the  Berks  County  Agricultural  Society,  at  Reading. 

The  letter  below,  from  W.  B.  Billings  to  the  Elmira  (N.  Y.) 
Farmer’s  Club,  elicited  the  appended  discussion,  as  reported  in 
the  Husbandman: 

“I  have  pursued  your  club  reports  with  much  interest,  especi¬ 
ally  those  relating  to  the  Hessian-fly.  In  an  experience  of  fifteen 
years  of  wheat  raising  I  have  had  about  four  acres  of  wheat 
destroyed  by  this  pest.  Eight  years  ago  I  sowed  a  field  of  ten 
acres  to  wheat,  four  acres  of  which  were  gravel,  the  remaining 
six  acres  being  of  sandy  loam,  in  places  so  wet  that  I  had  to 
underdrain  it.  Wheat  put  in  in  good  condition;  land  new — had 
been  in  cultivation  only  the  two  previous  years.  Now  for  the 
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results :  During  the  fall  the  wheat  on  the  gravelly  part  started 
quicker,  and  when  winter  set  in  looked  better,  the  fly  doing  no 
appreciable  damage  to  any  part  of  the  field ;  but  in  the  spring, 
when  the  wheat  had  apparently  reached  about  six  inches  in 
height,  that  on  the  gravel  commenced  turning  yellow  at  the  roots, 
and  from  tnat  time  forward  grew  thinner  and  most  beautifully 
less  until  harvest,  when  I  cut  it  with  a  mower  and  raked  it  with 
a  wheel-rake,  getting  about  as  much  straw  as  farmers  generally 
get  from  raking  a  like  amount  of  ordinary  wheat  stubble.  On 
the  remaining  part  of  the  field  the  wheat  was  good,  no  noticeable 
damage  being  done  by  the  fly.  A  few  years  previous  to  this  I 
knew  of  a  field  of  spring  wheat  that  was  almost  entirely  destroyed 
by  the  Hessian-fly,  less  wheat  being  harvested  than  was  sown. 
It  is  generally  conceded  that  there  are  two  crops,  or  hatchings, 
of  the  fly  during  the  growth  of  the  wheat ;  the  first  in  the  fall 
and  working  until  frost  comes ;  the  second  in  the  spring,  and  con¬ 
tinuing  its  depredations  until  harvest.  Late  sowing  is  generally 
recommended  as  a  preventive.  Why  should  it  be  so?  How  do 
you  account  for  the  fly  working  in  wheat  growing  on  warm 

gravelly  land,  while  that  on  the  moist  soil  escaped  harm?  If,  as 

above  assumed,  there  are  two  crops  of  insects  hatched  per  year, 
how  does  late  sowing  prevent  their  depredations?  And  how  can 
you  account  for  the  loss  of  the  spring  wheat  crop  mentioned? 
Where  was  the  first  or  small  crop  hatched,  and  where  did  the 
flies  remain  until  spring?  Fresh  lime  is  recommended  as  pre¬ 
venting  the  ravages  of  this  pest ;  can  you  tell  me  at  what  par¬ 
ticular  time,  spring  or  fall,  the  lime  should  be  sown  to  cause 

the  greatest  destruction  of  the  fly?  Any  information  from  the 

club  on  this  subject  will  be  thankfully  received.” 

J.  S.  VanDuzer:  “It  must  not  be  assumed  that  the  flies  which 
damaged  the  spring  wheat  were  hatched  in  that  field;  the  parent 
flies  may  have  come  from  a  distant  field.” 

President  Hoffman:  “To  my  mind,  the  case  is  easily  explained, 
so  far  as  the  spring  wheat  is  concerned.  The  fly  is  migratory.  We 
are  told  by  those  who  have  studied  its  habits,  that  it  flies  over  dis¬ 
tricts  as  much  as  twenty  miles  in  breadth,  in  the  course  of  the 
year. 

“The  writer  furnishes  the  explanation  of  the  greater  damage  done 
by  the  fly  on  his  gravelly  land.  There,  the  wheat  came  earlier,  and 
was  therefore  in  condition  to  receive  the  deposit  of  eggs,  while  the 
more  backward  wheat  was  not.  It  accords  with  the  theory  that  late 
sowing  is  a  measure  of  prevention  against  the  ravages  of  the  fly. 
I  had,  last  fall,  an  illustration  of  the  protection  afforded  by  late 
sowing.  On  a  small  piece  I  wanted  to  sow  wheat  after  wheat.  Be¬ 
fore  plowing  the  stubble  the  volunteer  crop  had  made  a  growth  of 
perhaps  six  inches.  In  examining  one  of  the  plants  I  found  twenty- 
five  of  the  larvae.  In  many  others  there  were  a  dozen  or  more.  I 
destroyed  this  growth  by  thorough  cultivation,  and  after  proper 
fitting  sowed  the  seed.  In  the  plants  that  came  from  the  late  sow¬ 
ing  there  were  very  few  larvae ;  they  came  too  late  to  receive  the 
eggs.  It  is  well  known  that  the  fly  deposits  the  eggs  on  the  leaves 
of  the  wheat,  and  that  its  work  ceases  after  some  frosts  come.  The 
late  sowing  brings  the  growth  too  late  for  the  fly.  The  fly  which 
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does  the  mischief  in  the  spring  is  not  hatched  in  the  fall,  or  at 
least  is  not  fully  developed.  It  comes  out  in  the  spring,  lays  a 
new  crop  of  eggs  on  the  leaves  of  the  growing  plants,  and  the  in¬ 
sects  which  hatch  from  these  eggs  are  those  which  do  the  real  in¬ 
jury  to  the  wheat.  If  the  time  can  be  ascertained  when  the  eggs 
are  deposited  on  the  leaves,  then  is  the  time  to  sow  lime.  I  do 
not  know  that  it  will  prevent  the  eggs  from  hatching.  My  observa¬ 
tion  of  the  work  done  by  the  fly  has  taught  me  one  lesson:  it  is, 
that  no  wheat  should  be  sown  except  on  rich  land,  where  the  plants 
will  be  strong,  and  therefore  able  to  resist  the  ravages  of  the  in¬ 
sects.” — Western  Farmers'  Journal,  March  29,  1878. 

It  should,  however,  be  borne  in  mind  that  late  sowing  exposes 
the  wheat  to  the  attacks  of  the  wheat-midge  ( Diplosis  tritici)  and 
also  to  the  rust,  while,  also,  by  late  sowing  the  plants  are  less  ad¬ 
vanced,  and  less  fitted  to  withstand  the  rigors  of  the  winter. 

Early  sowing  as  a  remedy. — Still,  there  are  some  who  adhere  to 
early  sowing  as  on  the  whole  the  best  thing  to  do.  We  insert  the 
following  testimony  in  favor  of  this  procedure : 

“In  your  paper  of  December  6,  1877,  there  are  three  or  four 
articles  respecting  the  Hessian-fly,  and  they  are  so  different  from 
my  observation  of  the  wheat  insect,  as  we  call  it  here,  that  I  send 
you  a  few  lines  respecting  the  damage  done  to  wheat  here.  The 
last  harvest  was  very  much  injured,  in  some  localities  in  this  State. 
In  the  west  part  of  Calhoun  county,  on  sandy  land,  some  pieces 
were  not  harvested,  and  others  yielded  from  five  to  ten  bushels  per 
acre.  In  this  part  of  Jackson  county,  wheat  did  not  suffer  so  much; 
some  fields,  on  bur-oak  soil,  yielded  as  high  as  thirty-five  bushels 
per  acre,  of  the  Clawson  variety. 

“The  fly  commences  as  soon  as  the  wheat  is  up  an  inch  high. 
I  placed  in  a  glass  fruit-jar  some  stools  of  wheat,  which  were  sown 
on  the  81st  of  August,  and  about  the  15th  of  October  the  fly  hatched 
out  of  the  brown  eggs  which  were  in  the  wheat  in  large  numbers, 
and  was  a  lively  little  black  fellow  about  one-eighth  of  an  inch  long. 
Now,  if  the  eggs  were  deposited  about  the  8th  of  September,  as  that 
is  as  soon  as  the  wheat  would  be  large  enough  for  them,  it  would 
give  them  about  thirty-seven  days  to  mature  so  as  to  fly  again, — 
though  they  might  hatch  a  little  sooner  or  later,  in  the  open  field. 
I  cannot  say  as  to  that,  having  no  certain  means  of  knowing.  Now, 
if  we  wait  till  the  1st  of  October  to  seed,  we  will  be  just  in  time 
for  the  first  brood  that  comes  out  in  the  fall  to  deposit  their  eggs 
in  the  late  sowing,  which  was  the  case  hereabouts.  Fields  sown 
on  the  25th  of  September,  1876,  suffered  more  than  that  sowed  on 
the  25th  of  August,  the  same  year,  not  three  miles  apart ;  the  latter 
giving  a  good  crop  and  the  former  a  very  light  one. 

“Now,  my  observation  as  well  as  practice  is,  that  the  earliest 
seeding  is  the  best  every  time.  There  are  a  few  farmers  in  the 
country  who  invariably  sow  early — say  as  early  as  the  25th  of 
August — and  they  hardly  ever  fail  of  a  good  crop.  There  may  be  a 
difference  in  varieties  in  resisting  the  ravages  of  the  fly,  and  I  pre¬ 
sume  there  is.  The  Tappahannock  suffered  very  much  more  than 
the  Clawson  in  adjoining  fields,  on  the  same  farms,  and  sowed  about 
the  same  time.  I  venture  the  suggestion  that  we  all  sow  our  wheat 
earlier — say  on  the  20th  of  August,  or  soon  after — as  farmers  used 
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to  do  fifty  years  ago,  so  that  our  wheat  will  get  a  strong  root  and 
a  large  top  to  go  into  the  winter  with.  I  hope  this  suggestion  will 
stir  up  some  scientific  man,  like  Professor  Eiley  of  Missouri,  to 
investigate  the  habits  of  the  fly  as  thoroughly  as  he  has  the  locust 
or  the  Colorado  Potato-beetle,  for  I  think  the  country  has  suffered 
quite  as  much  from  the  Hessian-fly  as  from  all  other  pests  put 
together.  If  this  brings  out  the  desired  information,  I  shall  be  well 
paid  for  this  my  first  contribution  to  your  valuable  paper,  which  I 
have  read  with  great  pleasure  for  the  last  ten  years. 

Caleb  T.  Fuller.” 

Jackson  County,  Michigan. 

“In  reply  to  your  request  for  information  in  regard  to  the  Hes¬ 
sian-fly,  I  will  state  that  only  a  few  of  the  earliest  sown  pieces  are 
affected  in  this  and  the  adjoining  county  of  Trimble.  Wheat  in 
general  looks  remarkably  well,  has  tillered  finely,  and  there  is  at 
least  15  per  cent,  more  than  an  average  acreage  sown. 

S.  E.  Hampton.” 

Carroll  County,  Kentucky. 

— [ Cultivator  and  Country  Gentleman. 

We  may,  then,  conclude  that,  on  the  whole,  late  sowing  is  the 
best  general  remedy,  but  still  a  part  of  the  wheat  should  be  sown 
early  as  a  decoy  to  draw  off  the  flies  and  induce  them  to  lay  their 
eggs  in  the  early-sown  grain,  that  the  later  sown  portion  may  escape 
their  attacks,  and  then  farmers  should  plow  under  and  resow  the 
fields  of  early  grain.  Hence  we  indorse  the  following  excellent  ad¬ 
vice,  which  was  first  suggested  by  Dr.  Fitch,  and  reiterated  by  Pro¬ 
fessor  Cook,  as  follows : 

“Let  all,  without  exception,  sow  a  narrow  strip  about  each  field, 
to  be  sown  early  in  September,  or  even  in  August.  From  the  fact 
that  the  flies  are  already  in  waiting,  that  the  outer  edge  of  a  field 
is  almost  always  the  most  injured,  except  that  the  field  grew  wheat 
that  nourished  flies  the  preceding  year,  and  that  such  fields  suffer 
most,  one  may  expect  this  early-sown  narrow  rim  to  receive  nearly 
all  the  eggs.  Leave  the  balance  of  the  field  till  we  feel  it  is  dan¬ 
gerous  to  wait  longer,  at  least  till  after  the  middle  of  September, 
then  sow  it,  after  which  plow  deeply  under  the  early-sown  strip,  that 
is  if  it  is  stocked  with  insects,  which  may  be  easily  determined  by 
examination,  and  resow  it.  We  should  thus  kill  two  birds  with  one 
stone  —save  our  crops,  and  destroy  the  pest.” 

Advantage  of  high  culture. — Many  farmers  advocate  high  culture, 
sowing  a  less  breadth  of  wheat,  and  cultivating  the  ground,  using 
fertilizers.  This  is  all  important,  as  the  stronger  and  more  luxu¬ 
riant  the  growth  of  the  young  wheat,  the  better  able  will  it  be  to 
withstand  the  weakening  effects  of  the  maggots ;  while  high  culture 
will  carry  a  partly  infested  field  of  wheat  through,  when  the  same 
grain  grown  on  a  poorer  soil  would  succumb.  The  value,  then,  of 
good  farming,  conducted  on  scientific  principles,  the  forcing  of  the 
plant  by  fertilizers,  and  the  rotation  of  crops,  is  so  self-evident  that 
we  need  devote  no  more  space  to  this  subject,  except  to  add  the 
following  remarks  by  practical  farmers : 
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“It  is  claimed  by  some  that  certain  varieties  of  wheat  are  less 
liable  to  the  attacks  of  the  Hessian-fly,  and  entire  exemption  has 
been  claimed  for  some.  I  am  satisfied  from  experience  that  these 
claims  are  partially  fallacious.  There  is  no  wheat  which  the  fly  will 
not  injure  under  favorable  conditions  for  its  working.  The  supposed 
exemption  is  due  to  the  fact,  that  when  a  weak-growing  and  strong¬ 
growing  variety  are  sown  side  by  side,  the  fly  leaves  the  latter  for 
the  former.  Whatever  makes  the  wheat  plant  vigorous,  helps  to 
repel  the  attacks  of  all  insect  enemies.  If  the  red  sorts  are  less 
liable  to  injury,  it  is  because  their  thicker  and  ranker  leaves  keep 
.  the  plant  too  moist  for  the  eggs  and  larvae.  I  have  seen  the  same 
result  from  the  use  of  superphospate,  gypsum,  salt,  and  in  fact  any 
manure  which  causes  vigorous  growth,  with  dampness.  Coarse 
manure  sometimes  seems  to  favor  the  insect,  but  only,  I  imagine, 
when  the  weather  is  so  dry  that  its  coarse  strawy  substance  is  really 
more  dry  than  the  ground.  Wherever  the  soil  is  moist,  and  wheat 
makes  a  rapid  growth,  the  fly  will  do  least  damage.  I  shall  take 
advantage  of  this  fact,  this  fall,  in  fertilizing  my  wheat  more  liber¬ 
ally  than  ever  before,  using  two  hundred,  or  perhaps  more  pounds, 
of  phosphate  per  acre,  besides  gypsum  and  salt  to  dilute  it.  If  I 
can  get  a  vigorous  growth  of  wheat  from  the  start,  there  will  be 
less  to  fear  Irom  the  fly.  This  liberal  manuring  will  also  enable  me 
to  defer  sowing  till  later  than  would  otherwise  be  safe. 

“Rolling  and  compacting  the  ground  is  very  important  as  a  means 
of  keeping  it  moist.  I  shall  not  roll  immediately  after  sowing,  but 
wait  until  the  wheat*  is  up,  when,  if  there  is  a  dry  time  with  no 
frosts  to  keep  back  the  fly,  I  shall  roll  the  ground  with  the  hope 
that  the  roller  will  destroy  at  least  some  of  the  eggs  which  the  fly 
may  have  laid.  W.  J.  F.” 

Monroe  County,  New  York. 

— [Cultivator  and  Country  Gentleman. 

In  the  rapidly  increasing  practice  of  extra  manuring  and  cultivation 
of  wheat,  as  by  drilling  and  hoeing,  it  is  found  in  very  many  cases 
that  the  Hessian-fly  and  other  insects  are  far  less  troublesome  than 
on  the  wheat  fields  where  only  ordinary  cultivation  is  practiced.  It 
frequently  occurs,  too,  that  superior  cultivation  permits  of  earlier 
sowing  in  the  fall ;  the  extra  growth  more  than  offsetting  the  damage 
done  by  the  insects,  to  avoid  which  most  farmers  now  are  obliged 
to  resort  to  late  planting.  Several  examples  are  cited  when  drilled 
and  cultivated  fields,  grown  beside  ordinary  broadcast-sown  and 
lightly-manured  fields,  with  results  wholly  in  favor  of  the  former, 
the  Hessian-fly  greatly  damaging  if  not  totally  destroying  the  latter, 
while  the  cultivated  fields  escaped  almost  unharmed. — [Cultivator 
and  Country  Gentleman. 

Pasturing  with  sheep. — Many  farmers  practice  pasturing  wheat 
fields  with  sheep  or  cattle ;  for  it  it  is  claimed  that  if  the  wheat  is 
strong  enough  by  the  middle  or  end  of  November  to  bear  it,  enough 
of  the  larvae  or  flaxseeds  may  thus  be  destroyed  to  save  the  wheat 
and  prevent  the  necessity  of  plowing  it  in.  This  is  a  rather  rude,  un¬ 
certain  remedy,  but  can  be  carried  on  with  more  or  less  success  in  the 
Middle  States.  We  give  the  opinions  of  those  who  have  found 
pasturing  successful. 
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From  Mr.  E.  A.  Hickman,  of  Independence.  Mo.,  we  obtain  the 
following  information : 

In  reply  to  your  inquiry  on  the  subject  of  the  Hessian-fly,  I  will 
state  that  I  have  made  some  inquiry  of  our  best  wheat-raisers, 
and  they  report  as  follows :  First,  the  wheat-midge  is  not  found  in 
our  State,  hence  is  not  further  alluded  to.  A.  L.  H.  Crenshaw, 
now  an  old  wheat-raiser  and  quite  successful,  says  he  breaks  up  his 
ground  in  July,  and  lets  it  lie  till  September,  then  harrows  it  into 
good  planting  condition  and  lets  it  remain  until  after  a  killing  frost, 
which  is  usually  from  the  25th  of  September  to  the  5th  of  October, 
then  he  puts  in  the  seed  by  drilling.  He  has  never  lost  a  crop  or 
had  one  injured  by  the  fly. 

G.  W.  Compton  is  a  successful  raiser ;  he  breaks  up  in  July, 
and  by  the  1st  of  September  sows  his  wheat  immediately;  and  as 
soon  as  the  wheat  is  up  and  of  sufficient  height,  he  turns  sheep 
and  other  stock  on  it  to  keep  it  eaten  down  so  that  the  fly  can  not 
shelter  under  its  leaves.  This  has  protected  his  crop  until  the  fall 
of  1877,  when  the  rains  favored  the  breaking  up  of  the  ground,  and 
the  planting  and  growing  of  the  wheat  to  such  an  extent  that  the 
stock  could  not  graze  it  down.  Its  rankness  protected  the  fly,  and 
its  abundance  nearly  destroyed  his  crops.  He  attributes  his  failure 
to  the  fact  that  his  crop  was  not  grazed  sufficiently  close. 

Mr.  James  Lobb  sowed  early  in  September,  1878 — a  fine  growing 
season ;  brought  up  a  luxuriant  and  vigorous  stand ;  no  pasturing 
was  applied  either  in  fall  or  spring,  and  the  crop  only  yielded  about 
four  bushels  per  acre,  the  balance  being  destroyed  by  the  fly.  This 
was  adjoining  a  field  that  produced  a  fine  crop,  but  cultivated  to 
thwart  the  fly. 

Two  other  successful  men  say  they  have  followed  the  advice  of 
an  old  settler,  who  told  them  to  have  everything  ready,  but  never 
sow  until  after  a  killing  frost,  and  they  never  suffer  from  that 
enemy. 

Mr.  Robert  McNeilly,  of  Charlotte,  Dickson  county,  Tenn.,  writes 
us  that  “the  best  preventive  found  here  is  to  pasture  the  wheat 
close  in  the  winter  with  sheep.” 

We  also  reprint  the  following  newspaper  articles : 

“Another  error  is  that  pasturing  will  do  no  good.  If  sheep  enough 
are  turned  in  to  eat  the  wheat  down  close  before  the  eggs  hatch, 
after  being  laid,  very  much  good  will  result.  This  is  an  old  remedy, 
and  has  proved  very  effectual  in  many  instances.  It  is  now  too  late 
to  employ  it,  as  the  eggs  are  mostly  hatched.  During  the  fine 
weather  of  this  fall,  so  far,  very  few  days  only  were  required  to 
hatch  the  eggs,  after  which  nothing  could  be  done.  Very  few  eggs 
are  placed  too  close  to  the  ground  to  escape  the  teeth  of  sheep,  and 
if  enough  of  these  animals  could  be  turned  on  to  eat  the  wheat  off 
within  three  days  after  the  flies  appeared,  very  little  damage  would 
result.  Frost  now  will  not  do  much  good  except  with  fields  that 
have  been  sown  late,  where  the  blades  have  not  grown  large  enough 
to  attract  the  fly.  The  destruction  of  the  entire  crop  does  not  fol¬ 
low  the  appearance  of  the  fly  always.  Unless  very  badly  infested, 
if  the  soil  is  rich  and  the  season  favorable,  a  fair  crop  may  result 
in  spite  of  the  fly.  Of  course,  the  crop  is  always  injured  to  some 
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extent.  The  best  remedy,  after  the  larvae  have  hatched  and  found 
security  in  the  crown  of  the  plant,  is  to  stimulate  the  ground  as 
much  as  possible  by  the  application  of  fertilizers. 

“We  mentioned  in  last  week’s  issue  that  the  Hessian-fly  appeared 
in  Pennsylvania,  as  well  as  in  Canada  and  other  sections,  last  year. 

“It  appears  that  the  practice  of  early  sowing  has  lately  increased 
so  much  in  Pennsylvania  as  to  furnish  everywhere  the  young  winter 
wheat  at  exactly  the  time  when  the  Hessian-fly  is  laying  its  eggs. 
This  probably  has  a  good  deal  to  do  with  the  trouble  in  Canada 
also.  And  yet  the  evils  of  late  sowing  are  so  great  that  most  farm¬ 
ers  would  prefer  to  risk  the  Hessians.  A  correspondent  of  the  Ger¬ 
mantown  Telegraph,  speaking  from  experience, — for  he  says  that  he 
has  never  known  his  system  to  fail  both  to  destroy  the  fly  and  to 
greatly  benefit  the  crop — gives  a  useful  hint.  He  says  that  if  the 
land  is  strong,  the  eggs  of  the  fly  may  all  be  destroyed  and  the 
crop  greatly  benefited  it  this  manner :  After  frosts  cease  in  the 
spring,  and  the  grain  is  beginning  to  grow  rapidly,  and  the  ground 
has  become  so  dry  that  tramping  will  not  injure  the  crop,  pasture 
off  the  grain  down  to  the  crown  of  the  plants  with  sheep.  This  will 
remove  all  the  eggs,  and  it  will  cause  the  plants  to  tiller  profusely, 
often  five  to  seven  to  one,  and,  all  starting  together,  will  each  enjoy 
equal  facilities  for  growth  and  maturity,  and  the  crop  will  be  greatly 
improved  and  increased.  If  the  soil  lacks  fertility,  it  is  well  to  apply 
a  proper  amount  of  a  proper  fertilizer  when  the  sheep  are  removed. 
If  no  salt  has  been  applied  to  the  land,  no  application  will  be  more 
likely  to  pay  so  well  as  this,  at  the  rate  of  twelve  to  twenty  bushels 
per  acre.  This  is  well  worth  trying.” — [ Canada  Farmer. 

Sowing  of  hardy  varieties  of  wheat. — When  the  stalks  and  leaves 
of  certain  varieties  of  wheat  are  tough  and  hard,  the  stems  coarse 
and  silicious,  and  the  plants  “tiller”  or  throw  out  secondary  shoots 
in  a  vigorous  way,  such  varieties  are  naturally  the  most  fly-proof 
and  should  be  selected  for  sowing  as  winter  wheat,  while  the  less 
hardy  and  vigorous  kinds  should  be  sown  when  the  attacks  of  the 
Hessian-fly  are  not  to  be  expected. 

Of  the  different  varieties  of  “fly-proof”  wdieat,  the  Underhill 
variety  has  for  nearly  a  century  been  highly  recommended.  As 
Fitch  remarks,  its  fly-proof  qualities  were  supposed  by  many  to  be 
due  to  the  hardness  or  solidity  of  its  straw.  The  fly  laid  its  eggs 
freely  upon  the  leaves,  but  it  was  seldom,  if  ever,  materially  injured  by  it. 
It  is  a  bearded  white  chaff,  with  a  plump  yellow  berry,  requiring  to 
be  thoroughly  dried  before  grinding,  and  then  producing  flour  in 
quantity  and  quality  equal  to  the  best  of  the  other  varieties. 

The  Mediterranean  wheat  is,  in  the  Middle  States,  in  high  repute 
for  its  fly-proof  and  hardy  nature,  recovering  better  than  other 
varieties  from  the  attacks  of  the  fly.  A  correspondent  in  Charlotte, 
Tenn.,  writes  us  that  “the  Mediterranean,  Eed  Chaff  and  Red  May, 
are  less  liable  to  be  damaged  by  the  fly  than  any  we  have  tried.” 
Fitch  says  the  Mediterranean  wheat  is  a  slight  Red  Chaff,  having 
a  long,  stiff  beard,  a  long,  red  and  very  flinty  berry,  and  ripens 
about  ten  days  earlier  than  other  varieties.  In  Central  New  York, 
the  Lancaster,  a  red  variety,  is  strongly  urged. 

In  Michigan,  the  Clawson  is  apparently  the  favorite  wheat,  on 
account  of  its  ‘.‘fly-proof”  qualities.  As  stated  by  Professor  Cook — 
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“The  fact  that  last  summer  (1876),  as  well  as  this,  when  Diehl 
and  Clawson  were  sown  side  by  side,  Clawson  was  comparatively 
free  from  insects,  and,  as  stated  by  Mr.  Rowe,  did  not  break  down 
in  summer,  seems  to  show  that  it  is  more  exempt  from  attack.  It 
would  seem  that  the  insects  have  a  preference,  but  will  accept  plain 
fare  rather  than  starve  or  fail  to  produce.  It  also  seems  clear  that 
Clawson,  Lancaster,  and  the  red  varieties  will  stand  attacks  with 
far  less  damage,  owing  to  their  vigor  and  greater  tendency  to 
sprout.” 

He  then  gives  the  following  advice : 

“If  wheat  must  be  sown  early,  so  long  as  the  Hessian-fly  remains 
a  pest,  by  all  means  sow  Fultz  or  other  varieties  of  red  wheat,  or, 
better  still,  Clawson.  But  if  we  act  more  wisely  still,  and  set  the 
trap  of  an  early-sown  strip,  let  this  be  sown  to  Diehl,  the  better  to 
attract  the  flies,  and  then,  when  we  sow  the  balance  of  our  field, 
two  or  three  weeks  later,  sow  Clawson  or  other  rapid,  vigorous 
growing  varieties,  which  not  only  resists  attacks  better,  but  survive 
better  when  attacked.  Lastly,  if  the  early-sown  area  is  harboring 
the  pests,  convert  it  into  an  insect  cemetery,  using  the  insects  to 
fertilize  a  still  further  crop  of  Clawson.” 

Mr.  W.  L.  Devereux,  of  Clyde,  N.  Y.,  gives  us  his  experience 
with  the  fly  and  the  best  varieties  to  sow: 

“Now,  concerning  the  fly:  It  is  the  least  to  be  feared  of  all  the 
injurious  insects  of  the  United  States.  I  am  situated  in  or  just 
north  of  the  starting  of  the  Cecidomyia  destructor  in  this  last  crusade 
on  wheat,  which  is  Seneca  and  Tompkins  counties,  New  York,  be¬ 
tween  Cayuga  and  Seneca  Lakes.  This  section  is  also  where  the 
Clawson  wheat  originated,  and  I  hold  that  the  Clawson  has  been 
the  propagator  of  the  fly  in  this  last  spread.  Perhaps  the  Soules 
helped  the  spread  prior  to  this. 

“To  my  knowledge,  there  isn’t  a  single  instance  of  a  field  of  Lan¬ 
caster  being  injured  by  the  larvae  of  the  fly.  Indeed,  I  never  could 
find  a  single  larva  or  pupa  in  a  field  of  Lancaster.  It  is  the  kind 
which  farmers  have  sown  almost  entirely  throughout  this  section 
this  year.  It  does  well,  and,  although  a  red  wheat,  it  now  commands 
as  high  if  not  higher  price  than  Clawson. 

“I  would  particularly  impress  upon  you  the  fact  that  we  think  the 
fly  cannot  be  found  on  Lancaster  wheat.  It  is  a  variety  which  is 
extremely  tough  and  hardy,  having  that  green  color  which  farmers 
call  “black,”  while  the  Clawson  and  similar  wheats  have  a 
green  color  which  is  very  often  yellow.  The  Lancaster — to  strongly 
indicate  its  toughness — is  said  to  grow  readily  under  water  or  on  a 
rock.  I  have  no  personal  motives  in  writing  thus  of  the  Lancaster 
wheat ;  I  only  want  to  indicate  that  it  is  too  tough  fiber  for  the 
Hessian-fly  to  live  on.  It  is  nearly  like  or  is  the  Blue-stem  wheat. 

“Professor  Cook  ranks  the  Clawson  as  being  less  injured  by  the 
fly  than  the  Lancaster,  but  I  think  the  latter  is  absolutely  free  from 
the  fly,  while  the  Clawson  is  literally  eaten  up  alive  by  the  fly.” 

Mr.  Devereaux  afterwards  wrote  as  follows,  under  date  of  October 
29,  1879: 
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“The  Hessian-fly  has  not  destroyed  wheat  to  any  great  extent  this 
year.  However,  all  white  wheat  suffered  from  the  attacks  of  the  fly, 
but  still  not  to  the  extent  it  did  last  year.  Red  wheat  has  never 
been  attacked  (vide  my  article  in  Rural  New  Yorker ,  June  15,  1878). 
The  principal  bearded  red  wheat  sown  in  this  locality  is  called  the 
Lancaster.  An  amber  wheat  called  Fultz,  a  bald  wheat,  seems  to 
be  proof  against  the  fly.  Mold’s  red  wheat  (bald)  is  also  not  at¬ 
tacked.  But  the  Clawson  (white),  so.  extensively  sown  here  and 
elsewhere,  was  most  severely  attacked  in  1877,  very  badly  in  1  78, 
and  this  year  it  was  thought  to  be  free  from  the  fly,  but  when  har¬ 
vest  came  it  was  noticably  short,  many  heads  unfilled,  many  stunted 
in  their  height.  At  this  date  of  writing  every  piece  of  Clawson  sown 
this  fall  is  being  ravaged  (however,  there  are  only  a  few  pieces  of 
Clawson  for  miles  around  here),  the  Lancaster,  as  heretofore,  re¬ 


maining  uninjured. 

“I  notice  after  harvest  long  stubbles  and  straws  of  wheat  m  held 
and  barn-yard,  which  have  many  little  pin-holes  from  which  the 
imago  Cecidomyia  escaped.  Barley  was  damaged  to  an  enormous 
extent  last  year,  whole  fields  having  nearly  every  straw  so  badly 
damaged  that  they  would  break  off  readily  by  passing  through  with 
the  horse-rake,  throwing  it  into  winrows.  This  year  barley  was  not 

hurt  much.  . 

“Now,  wasn’t  the  great  spread  of  the  Hessian-fly,  which  occurred 

many  years  ago,  brought  about  by  that  extensively  sown  wheat,  the 
Soules ,  which  was  a  very  similar  wheat  to  the  Clawson,  which  brought 
the  fly  this  time?  Or  rather,  each  kind  of  these  wheats,  by  their 
tender  foliage  and  loose  culms,  allowed  the  rapid  propagation  of 
the  fly,  being  their  favorite  variety  of  wheat.  We  may  also  add  the 
fact  that  these  wheats  were  popular  among  the  farmers  everywhere ; 
thus  whole  wheat  districts  were  sown  entirely  to  this  wheat,  bringing 
forth  countless  numbers  of  the  Hessian-fly  to  every  acre.  In .  the 
former  spread  of  the  fly,  farmers  entirely  desisted  from  raising 
wheat,  or  resorted  to  red  or  Mediterranean  wheat,  and  so  the  pests 
can  be  driven  back  now  to  their  less  prosperous  plants  by  the  sow¬ 
ing  of  Lancaster  and  similar  wheats.” 


In  conclusion,  we  may  urge  that  whatever  kind  of  wheat  is  used, 
much  more  depends  on  a  rich  soil,  a  vigorous  growth,  and  careful 
cultivation,  all  of  which  tend  to  make  the  stalk  stouter,  the  growth 
a  few  days  earlier,  than  the  choice  of  particular  varieties. 


SPECIAL  REMEDIES. 

Under  this  head  belong  the  use  of  lime,  dusted  on  the  young 
wheat,  rolling,  deep  plowing,  burning  the  stubble  after  harvest,  &c. 
Such  special  remedies  as  these  are  of  little  use  as  compared  with 
careful  preparation  of  the  ground  and  late  sowing,  and  some  of 
them  actually  do  more  harm  than  good,  as  we  shall  see  further  on. 

Application  of  lime  to  kill  the  maggot  or  larvae—  It  has  been  fre¬ 
quently  recommended  to  spread  fine  lime,  soot,  or  salt  upon  the 
young  wheat  so  as  to  kill  the  young  larvge.  As  a  sample  of  such 
treatment,  which  at  least  can  do  no  harm,  we  extract  the  following 
statement  from  the  Kansas  Farmer: 
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The  farmer  who  recommends  the  remedy  is  a  Virginian,  and  he 
writes  to  a  local  paper  as  follows : 

“I  hear  there  is  much  ‘fly’  in  the  wheat  that  was  sown  early  this 
fall.  To  correct  this  evil  I  offer  the  following  remedy,  which  I  and 
others  have  successfully  tested  for  a  good  many  seasons :  Sow  of 
air-slacked  or  water-slacked  lime  one  or  two  bushels  per  acre  broad¬ 
cast  over  the  wheat  in  the  early  morning  on  the  dew,  or  over  night 
on  a  clear  evening,  when  there  is  reason  to  expect  dew  or  frost. 
As  it  dissolves  it  will  form  a  lye  which  will  follow  the  leaf  towards 
the  root  and  destroy  the  chrysalis  of  the  fly  near  that  point. 

“The  sower  must  always  sow  with  the  wind,  else  the  lime  will  be 
blown  back  in  his  face  and  eyes  and  on  his  clothes.  And  he  must 
grease  his  hands,  face  and  nostrils  with  lard,  which  renders  con¬ 
tact  with  the  lime  innocuous.  If  two  or  more  sow  they  should  sow 
en  echelon,  at  such  a  distance  that  the  rear  shall  cast  no  lime  on 
the  front.  A  very  good  but  not  indispensable  plan  is  to  use  tea 
scoops — diminutive  sugar  scoops — that  will  hold  a  double  handfull. 
It  enables  one  better  to  take  up  and  measure  the  quantity  to  be 
applied.  This  is  an  application  so  simple  and  cheap  as  to  dis¬ 
credit  it  with  the  many  who  are  often  looking  to  be  told  ‘some 
great  thing.’  I  can  only  say  that  I  know  it  to  be  effectual  as  a 
remedy,  and  that  in  no  case  can  it  do  harm.” 

It  is  evident  that  such  remedies  as  these  should  be  applied  before 
the  insect  transforms  into  the  flaxseed  state,  as  the  hard,  dense 
pupa  case  is  impervious  to  ordinary  appliances  such  as  would  kill 
the  maggots. 

Rolling  the  ground  to  kill  the  larvce  and  flaxseeds. — Practical  men 
advise  rolling  the  ground  both  to  keep  it  moist  and  in  order  to  de¬ 
stroy  the  eggs,  larvae,  and  some  of  the  flaxseeds.  This  may  be  in 
some  cases  worth  trying,  but  we  should  think  that  full  as  much  in¬ 
jury  would  be  done  to  the  wheat  plants  as  to  the  minute  larvae  and 
eggs  upon  them. 

Cutting  the  grain  close  to  the  ground. — This  has  been  sometimes 
practiced.  A  writer  in  the  Ohio  Farmer  makes  the  following  state¬ 
ment  in  favor  of  this  plan : 

E.  C.  Green,  Medina  County,  Ohio,  writes:  “The  Hessian-fly  ap¬ 
peared  in  this  vicinity,  but  has  done  but  little  damage.  The  wheat 
commenced  to  fall  over  before  it  was  cut,  and  the  eggs  or  larvae 
were  found  above  the  first  or  second  joint.  The  damage  on  five 
acres  of  wheat  was  probably  five  or  six  bushels.  By  reaping  low 
and  raking  the  stubble  was  all  saved.” 

A  serious  objection  to  reaping  low  is  that  many  insects  of  the 
summer  brood  in  the  flaxseed  state  are,  as  Mr.  S.  S.  Piathvon 
claims,  carried  to  the  barn  or  stack,  beyond  the  reach  of  remedy. 
From  the  straw  thus  harvested  the  fly  would  emerge  before  it  was 
threshed,  “and  might  even  pass  through  a  machine  without  injury.” 
In  this  manner  the  fly  has  possibly  been  distributed  through  different 
sections  of  the  country. 

Burning  the  stubble. — Although  this  remedy  has  been  advocated, 
it  will  be  seen  to  be  worse  than  useless  when  we  reflect  that  after 
all  the  artificial  means  taken  to  reduce  the  number  of  the  Hessian- 
fly,  nature’s  method  of  checking  its  undue  increase  is  far  more 
important  and  thorough-going;  we  refer  to  the  diffusion  and  multi- 
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plication  of  the  insect-parasites.  As  previously  stated,  most  probably 
nine -tenths  of  the  young  Hessian-flies  are  destroyed  in  the  larva  or 
pupa  state  by  the  parasites  already  described.  For  the  most  part 
these  parasites  live  in  the  flaxseeds  contained  in  the  straw,  and 
appear  in  spring.  Now,  to  burn  the  stubble  in  the  autumn  or 
early  spring  is  simply  to  destroy  these  useful  parasites,  the  best 
friends  of  the  farmer.  We  do  not  hesitate  to  urge  that  the  straw 
be  untouched.  On  the  contrary,  the  parasites  should  be  gathered 
and  bred  in  numbers;  and  we  believe  that  practical  entomologists 
should  bend  all  their  energies  towards  clearing  up  the  subject  of 
rearing  and  multiplying  these  insect  hosts.  Much  knowledge  and 
practical  skill  is  needed  in  this  direction,  as  occasionally  by  dis¬ 
seminating  the  parasites  their  noxious  hosts  may  increase  and  be 
distributed;  but  knowing,  as  we  do,  how  many  more  of  the  para¬ 
sites  are  in  many  cases  bred  than  the  insects  on  which  they  prey, 
it  seems  safe  and  reasonable  to  advise  not  only  not  burning  the  stubble, 
but  letting  it  stand,  so  that  the  parasites  may  finish  their  trans¬ 
formations,  become  fledged,  and  ready,  when  the  eggs  and  larvae  of 
the  Hessian-fly  are  upon  or  in  the  young  wheat,  to  destroy  them. 

It  is  a  matter  of  fact  that  in  years  when  the  Hessian-fly  is  spec¬ 
ially  abundant  and  destructive,  similar  seasons  are  highly  favorably 
to  the  corresponding  increase  in  the  number  of  their  insects  or 
ichneumon  parasites ;  they  do  their  work  so  effectively  that  the  few 
following  years  the  numbers  of  Hessian-flies  are  greatly  reduced. 
It  is,  then,  to  these  parasites  that  we  are  indebted  for  the  years  of 
immunity  from  the  attacks  of  the  Hessian-flv,  as  much  as  to  favor¬ 
able  or  unfavorable  weather,  and  this  leads  us  to  consider  the 
apparent  periodicity  in  the  years  of  abundance  and  scarcity  of  the 
Hessian-fly. 

PERIODICITY  IN  THE  ABUNDANCE  AND  SCARCITY  OF  THE  HESSIAN-FLY. 

The  following  tabular  view,  though  constructed  from  very  scanty 
and  often  misleading  data,  may  throw  some  light  on  this  subject. 
All  insects,  especially  the  more  noxious  ones,  those  which  fall  under 
common  observation,  such  as  the  Locust,  Cotton-worm,  Army-worm, 
Chinch-bug,  and  the  like,  have  their  years  of  undue  numerical 
increase  and  of  unusual  scarcity.  This  periodicity  is,  without  doubt, 
partly  owing  to  the  influence  of  the  weather,  of  favorable  and 
unfavorable  seasons,  and  partly,  in  most  cases,  to  the  absence  or 
abundance  of  the  insect  parasites,  although  the  latter  cause  is  largely 
influenced  by  climatic  agencies. 

The  table  has  been  drawn  up  from  the  reports  of  Fitch,  Hind, 
Cook,  and  the  Agricultural  Department  at  Washington,  and  from 
different  newspapers,  as  well  as  from  private  correspondence.  The 
record,  as  therein  presented,  is  very  imperfect,  but  still  it  is  suffi¬ 
cient  to  show  the  periodicity  in  the  return  of  periods  when  the  Hes¬ 
sian-fly  has  been  sufficiently  abundant  to  ravage  wheat  fields  and 
excite  apprehension  and  alarm.  Without  much  doubt,  in  the  differ¬ 
ent  States  mentioned,  especially  in  the  Middle  States,  the  insect  is 
tolerably  abundant  nearly  every  year,  but  few  seasons  occurring 
when  after  a  careful  search  by  experts  the  fly  would  not  be  found. 
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Chronological  table  of  Hessian- 


New  York . 

New  Jersey.... 

Pennsylvania.. 

Delaware  . 

Maryland . 

Virginia . 

West  Virginia.. 

Connecticut. . .. 

North  Carolina. 

South  Carolina. 

Ohio . 

Indiana . 

Illinois . 

1778 

1779 

1780 

1781 

1782 

1783 

1784 

1785 

1786 

178(5 

1786 

1787 

1787 

1787 

1788 

1788 

1788 

1789 

1789 

1790 

1790 

1790 

1790 

1790 

1791 

1791 

1792 

1792 

1793 

1794 

1795 

179(5 

1797 

1797 

*1797 

1798 

. 

1799 

1800 

1801 

. 

. 

1801 

1802 

1802 

1803 

1803 

1804 

1810 

1817 

1817 

1817 

1817 

1820 

1820 

1831 

1833 

1835 

1835 

1835 

1835 

1835 

183(5 

1836 

1836 

1836 

1836 

1837 

1840 

1840 

1840 

1840 

1840 

1840 

1840 

1841 

1841 

1841 

1841 

1841 

1842 

1842 

1842 

1842 

1842 

1843 

1843 

1843 

1843 

1843 

1844 

1844 

1844 

9 

1844 

1844 

1844 

1845 

1845 

1845 

1845 

1845 

1846 

1846 

1846 

1846 

1846 

1846 

1847 

1847 

1847 

1849 

1849 

1850 

1850 

1850 

1850 

1851 

1851 

1851 

1852 

1853 

1854 

1854 

1861 

1861 

1866 

1866 

. 

1866 

. 

1870 

1871 

1871 

1871 

1871 

1871 

1871 

. 

1881 

1871 

1871 

1871 

1871 

1872 

1872 

1872 

1872 

1872 

1872 

1872 

1872 

1872 

1873 

1873 

1873 

1873 

1873 

1873 
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Fly  years,  so  far  as  recorded. 
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Wisconsin . 

Iowa . 

Minnesota . 

Georgia . 

_ i _ 
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- « - 
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Alleghany  Mountains. 
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As  the  recorded  facts  indicate,  within  about  ninety  years  there 
have  been,  in  the  Atlantic  and  Middle  States,  six  periods  of  unusual 
abundance,  namely,  centering  about  the  years  1799,  1817,  !844-’45, 
1871-72,  and  1876-78.  These  dates,  which  generally  are  inserted  in 
larger  type  in  the  table,  mark  the  time  of  culmination  in  the  degree 
of  abundance  and  extent  of  ravages  committed,  and  were  preceded 
by  from  one  to  several  years  of  less  or  greater  abundance.  After 
the  culmination,  or  year  of  greatest  abundance,  the  fly  often  sud¬ 
denly  disappears.  This  sudden  disappearance  is,  without  doubt,  due 
to  the  great  increase  in  the  number  of  parasites,  while  the  original 
increase  is  probably  due  to  a  succession  of  warm,  damp  seasons, 
favorable  to  the  multiplication  of  the  Hies.  These  seasons,  when  we 
look  at  the  later  Hessian-fly  years,  such  as  1844-55,  1871-72  and 
1876-78,  when  the  insect  has  become  wide-spread  over  the  western 
portion  of  the  wheat  area,  were  evidently  areas  of  similar  climatic 
features  common  to  the  Atlantic  and  Mississippi  Valley  States. 
Whether  these  seasons  were  warm  and  moist  or  not,  we  have  not 
the  means  at  hand  to  enable  us  to  form  an  opinion.  We  simply  at 
at  this  time  draw  attention  to  the  greater  desirability  of  putting  on 
record  the  amount  of  correspondence  between  the  meteorological 
conditions  of  the  seasons  of  undue  increase  or  unusual  scarcity  of 
insect  pests,  in  order  that  we  may  be  able  in  the  future  to  make 
some  calculations  as  to  their  probable  increase  or  decrease  that  far¬ 
mers  and  gardeners  may  govern  themselves  accordingly. 

As  stated  to  us  by  Mr.  Thomas,  in  1817,  the  rainfall  from  Maine 
to  Maryland  was  slightly  above  the  average,  1.01  per  cent,  of  the 
mean. 

The  winter  of  1848-44  was  the  most  severe  in  the  West  that  had 
been  experienced  for  twenty  years ;  the  spring  was  cold  and  late  ; 
1844  was  very  wet  over  the  West,  in  fact  the  wettest  season  known 
since  its  settlement,  or  at  least  since  1811.  This  was  the  year  of 
the  great  flood  in  the  Mississippi.  It  was  also  wet  in  parts  of  Vir¬ 
ginia  and  Maryland.  But  along  the  sea-coast  from  Maine  to  Flori¬ 
da  the  amount  of  rainfall  was  only  about  .90  per  cent,  of  the  mean. 
In  1845  it  was  not  very  wet  in  any  section  where  wheat  was  culti¬ 
vated,  the  amount  along  the  sea-coast  being  placed  at  .95,  and  this 
was  about  the  same  in  the  Middle  and  Northwestern  States,  vary¬ 
ing  from  .83  to  .91  per  cent  of  the  mean. 

We  thus  see  that  the  Hessian-fly  years,  1817  and  1844,  were  wet 
years,  periods  of  more  than  the  average  rainfall.  Of  1871  we  have 
no  records  at  hand ;  the  spring  and  summer  of  1877  were  damp  and 
wet,  and,  also,  appear  to  have  been  warmer  than  the  previous  year. 
There  thus  appears  to  be  a  correlation  between  the  seasons  of 
greatest  abundance  of  Hessian-flies  and  a  greater  degree  of  moisture, 
if  not  of  heat. 
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DISTRIBUTION  OF  THE  HESSIAN-FLY. 

There  is  little  doubt  but  that  this  insect  was,  as  stated  first  by 
Col.  George  Morgan,  of  Prospect,  N.  J.,  and  afterwards  by  Mr. 
Herrick  and  Hr.  Fitch,  introduced  from  Europe.  That  it  was  origin¬ 
ally  a  European  insect  is  shown  by  Mr.  Herrick,*  who  quotes  a 
writer  as  authority  for  the  statement  that  the  insect  was  injurious 
to  wheat  near  Geneva,  in  May,  1782,  and  again  in  May,  1755.  It 
was  also  detected  by  Prof.  J.  H.  Dana,  in  the  spring  of  1884,  who 
found  the  larvae,  pupae,  and  reared  the  flies  from  wheat  growing  on 
the  island  of  Minorca.  He  sent  several  pupae  and  flies  from  Mahon 
to  Mr.  Herrick,  who  identified  them  as  the  Hessian-fly.  As  he 
writes,  “the  Mahonese  asserted  that  the  insect  had  been  there  from 
time  immemorial,  and  often  did  great  damage  both  there  and  in 
Spain.”  Dana  also  collected  the  same  insect  at  Naples,  and  also  at 
Toulon,  France.  It  seems,  also,  that  this  insect,  or  one  very  closely 
allied  to  it,  injured  the  wheat  in  Hungary  at  or  about  the  same  date 
as  Mr.  Dana’s  visit  to  Europe,  i.  e.  1884. 

Like  some  other  insects  introduced  from  Europe,  which  there  are 
only  slightly  injurious,  the  Cecidomyici  destructor  here  became  pre¬ 
potent ,  i.  e.  multiplied  to  an  unusual  degree  and  became  alarmingly 
prevalent,  while  in  Europe  it  had  not  been  even  described  by  ento¬ 
mologists,  its  local  ravages  having  been  mostly  confined  to  areas  not 
visited,  apparently,  by  entomological  students. 

With  Herrick,  Fitch,  and  others,  we  are  disposed  to  credit  the 
belief  of  Colonel  Morgan,  that  this  fly  was  introduced  into  America 
in  the  straw  used  for  packing,  brought  by  the  Hessian  troops  during 
the  Revolutionary  war.  These  troops  were  landed  on  Staten  and  the 
west  end  of  Long  Island,  August,  1776.  This,  then,  was  the  starting- 
point  from  which  the  fly  originated,  and  it  will  be  interesting  to 
learn  how  it  spread  to  its  present  limits,  how  rapidly,  and  whether 
it  is  at  all  migratory.  Our  knowledge  on  these  points  will  be  mainly 
derived  from  Fitch’s  report  and  subsequent  publications. 

By  reference  to  the  foregoing  chronological  table  of  the  years  when 
the  Hessian-fly  was  prevalent  and  injurious,  one  can  comprehend 
easily  the  rapidity  of  distribution  and  the  States  successively  invaded 
by  it.  The  States  are  arranged  as  nearly  as  possible  in  the  order 
in  which  they  were  first  visited. 

In  his  interesting  history  of  the  introduction  of  the  fly  into  this  coun¬ 
try,  Dr.  Fitch  shows  that  in  August,  1877,  Lord  Howe’s  army,  partly 
on  Staten  Island  and  partly  at  Flatbusli,  on  Long  Island,  was 
strongly  reinforced  by  Hessians  and  Waldeckers,  most  of  whom 
were  from  Hesse-Castle,  “a  district  but  about  a  hundred  miles  dis- 


*In  the  elements  d’Agriculture,  par  Duhamel  du  Monceau,  Paris,  1771,  2  tomes,  12mo.,  is  a 
statement  from  M.  de  Chateaux,  of  which  the  following  is  a  translation:  “Our  wheat  [in  the 
neighborhood  of  Geneva]  has  sustained,  the  present  month  of  May.  1755,  an  injury  from 
which  the  grain  cultivated  by  the  new  husbandry  has  not  been  exempt.  We  found  upon  it 
a  number  of  small  white  worms,  which  eventually  turned  to  a  chestnut  color;  they  fix 
themselves  within  the  leaves  and  gnaw  the  stalks;  they  are  commonly  found  between  the 
first  joint  and  the  root;  the  stalks  on  which  they  fasten  grow  no  more;  they  become  yel¬ 
low  and  dry  up.  We  suffered  the  same  injury  in  1732,  when  these  insects  appeared  in  the 
middle  of  May,  and  did  such  damage  that  the  crops  were  almost  annihilated.”  i.  289.  The 
Hessian-fly  and  its  parasites,  by  E.  C,  Herrick,  Amer.  Jour.  Sc.,  p.  153.  1841.  The  chestnut- 
colored  worms  mentioned  by  this  writer  are  evidently  the  “flaxseed”  of  the  Hessian-fly. 
as  no  other  wheat  insect  has  such  a  pupa  case. 
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tant  from  Saxe-Cobnrg  and  Saxe-Altenburg,  where,  as  we  have 
already  seen,  the  same  insect  did  much  damage  to  the  wheat  crops 
in  1833.”  * 

At  Long  Island,  then,  as  shown  by  Dr.  Fitch,  the  Hessian-fly 
originated,  and  from  this  point  gradually  spread  over  the  wheat  area 
of  the  colonies,  and  afterwards  of  the  United  States,  enlarging  its 
limits  of  distribution  with  the  corresponding  increase  in  the  extent 
of  the  wheat  area  of  our  country. 

It  spread  more  rapidly  at  first  towards  the  eastward,  nearly  to  the 
end  of  Long  Island  and  to  Shelter  Island.  As  Havens  remarks,  “It 
was  first  perceived  a  little  before  harvest,  and  appeared  to  have 
come  from  the  west  end  of  Long  Island  in  the  gradual  progress  of 
between  twenty  and  thirty  miles  a  year.” 

In  ten  years  after  its  importation  into  America,  it  reached  Pros¬ 
pect,  N.  J.,  about  forty  miles  southwest  of  Staten  Island,  and  in 
1788  it  was  noticed  at  Trenton,  N.  J.,  and  in  Philadelphia.  Un¬ 
doubtedly,  had  there  been  railroads  at  that  time,  with  the  rapid 
transit  of  grain-cars,  and  bales  of  hay  and  straw,  it  would  have 
spread  at  least  with  three  times  the  rapidity  of  its  recorded  rate  of 
diffusion. 

In  1789  the  fly  first  reached  Saratoga,  a  point  situated  200  miles 
north  of  its  original  point  of  departure.  “The  insect  reached  here 
by  a  regular  progress  from  the  south,  coming  nearer  and  nearer  each 
successive  year.” 

It  appeared  west  of  the  Alleghanies  in  1797,  though  in  what  state 
we  are  unable  to  learn,  while  Virginia  was  invaded  in  1801,  and 
North  Carolina  about  the  year  1840.  Westward  its  progress  brought 
it  to  Ohio  in  1840,  and  three  years  later  it  was  detected  in  Michi¬ 
gan.  In  1844  it  was  destructive  in  Ohio,  Indiana,  Illinois,  Michigan, 
Wisconsin  and  the  eastern  border  of  Iowa,  while  it  was  common  in 
the  Middle  Atlantic  States,  and  became  destructive  in  Northern 
Georgia  in  1845.  Meanwhile  it  had  reached  Western  Canada  in  1805. 
North  of  Connecticut  it  seems  to  have  existed  only  sporadically,  and 
to  have  maintained  only  a  temporary  foothold  in  Vermont  and  Maine 
in  1850-52,  and  has  never  been  noticed  in  New  Hampshire  or  in 
Massachusetts.  Minnesota  was  visited  in  1860,  and  probably  earlier. 

It  must  have  reached  Missouri,  Arkansas  and  Texas  long  previous 
to  the  date  given  in  our  table,  but  probably  the  year  it  entered  Eastern 
Kansas  (1871-72)  is  not  much  posterior  to  its  arrival  here,  and  this 
is  at  present  its  most  westernmost  limit.  No  traces  of  it,  so  far  as 
,  we  can  learn,  have  been  seen  in  Nebraska. 

Does  the  Hessian-fly  migrate? — As  regards  the  so-called  migrations 
of  this  insect,  we  would  express  our  disbelief  in  any  such  movement 
from  place  to  place  as  is  involved  in  the  idea  of  the  word  migra¬ 
tion.  The  history  of  the  insect  simply  shows  that  it  has  steadily 
spread  from  its  original  point  of  introduction  to  new  sections  of  the 


*  Sir  Joseph  Banks  drew  up  a  report  on  this  insect  for  the  Privy  Council,  dated  March 
22, 1789  He  states  that  “since  its  first  appearance  in  Long  Island  it  has  advanced  at  the 
rate  of  fifteen  or  twenty  miles  a  year,  and  neither  waters  nor  mountains  have  impeded  its 
progress.  It  was  seen  crossing  the  Delaware  like  a  cloud,  from  the  Falls  township  to 
Wakefield:  had  reached  Saratoga,  200  miles  from  its  first  appearance,  infesting  the  coun¬ 
ties  ot  Middlesex,  Somerest,  Huntington,  Morris,  Sussex,  the  neighborhood  of  Philadel¬ 
phia,  all  the  wheat  counties  of  Connecticut,  etc.,  committing  the  most  dreadful  ravages, 
attacking  wheat,  rye.  barley  and  timothy  grass.  The  Americans  who  have  suffered  by  this 
insect  speak  of  it  in  terms  of  horror.”— Dobson’s  Encyclopedia,  viii,  art.  Hessian-fly. 
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country,  as  rapidly  as  they  were  settled  and  wheat  became  a  staple 
article  of  production.  It  is  periodically  abundant;  much  as  most 
other  noxious  insects  are,  more  abundant  some  years  than  others ; 
becoming  abundant  at  some  localities,  and  scarce  at  others.  It 
cannot,  therefore,  truly  be  said  to  “migrate”  from  one  part  of  a 
State  to  another,  or  from  one  natural  region  to  another.  * 

Probable  limits  of  the  Hessian-fly.  —  The  question  naturally  arises, 
whether  this  pest  will  ever  ever  infest  the  wheat  regions  of  Western 
Dakota,  Montana,  Utah,  Colorado,  and  the  Pacific  States  and  ter¬ 
ritories  ?  We  believe  not, — though  aware  that  such  a  statement  may 
be  hazardous.  It  was  originally  an  inhabitant  of  Central  and  South¬ 
ern  Europe;  it  has  become  acclimated  in  the  Eastern  Atlantic  and 
Middle  States,  in  the  valley  of  the  Upper  Saint  Lawrence,  and  in 
the  valley  of  the  Mississippi  river  ;  that  it  can  thrive  in  the  ele¬ 
vated,  dry  Rocky  Mountain  plateau  region,  and  withstand  the  cool 
nights  and  dry,  hot  atmosphere  of  the  Far  West,  seems  very  doubt¬ 
ful.  At  least,  so  slowly  has  it  spread  westward,  so  slight  an  amount 
of  wheat  or  straw  is  transported  westward,  all  produce  of  this  kind 
going  eastward,  that  we  doubt  whether,  during  this  century,  at 
least,  it  will  extend  west  of  Kansas  and  Minnesota,  where  it  has 
already  had  a  foothold  for  several  years. 

SUMMARY  OF  THE  HABITS  OF  AND  REMEDIES  AGAINST  THE  HESSIAN-FLY. 

1.  There  are  two  broods  of  the  fly;  the  first  laying  their  eggs  on 
the  leaves  of  the  young  wheat,  from  early  April  till  the  end  of  May, 
the  time  varying  with  the  latitude  and  weather;  the  second  brood 
appearing  during  August  and  the  early  part  of  September ;  and  lay¬ 
ing  about  thirty  eggs,  on  the  leaves  of  the  young  winter  wheat. 

2.  The  eggs  hatch  in  about  four  days  after  they  are  laid.  Sev¬ 
eral  of  the  maggots  or  larvae  make  their  way  down  to  the  sheath¬ 
ing  base  of  the  leaf,  and  remain  between  the  base  of  the  leaves  and 
the  stem  near  the  roots,  causing  the  stalk  to  swell  and  the  plant 
to  turn  yellow  and  die.  By  the  end  of  November,  or  from  thirty  to 
forty  days  after  the  wheat  is  sown,  they  assume  the  “flaxseed” 
state,  and  may,  on  removing  the  lower  leaves,  be  found  as  little 
brown,  oval,  cylindrical,  smooth  bodies,  a  little  smaller  than  grains 
of  rice.  They  remain  in  the  wheat  until  during  warm  weather;  in 
April  the  larva  rapidly  transforms  into  the  pupa  within  its  flaxseed 
skin,  the  fly  emerging  from  the  flaxseed  case  about  the  end  of  April. 
The  eggs  laid  by  this  first  or  spring  brood  of  flies  soon  hatch;  the 
second  orood  of  maggots  live  but  a  few  weeks,  the  flaxseed  state  is 
soon  undergone,  and  the  autumn  or  second  brood  of  flies  appear  in 
August.  (In  some  cases  there  may  be  two  autumn  broods,  the 
earliest  August  brood  giving  rise  to  a  third  set  of  flies  in  Septem¬ 
ber.) 

3.  There  are  several  destructive  ichneumon  parasites  of  the  Hes¬ 
sian-fly,  whose  combined  attacks  are  supposed  at  times  to  destroy 
about  nine-tenths  of  all  the  flies  hatched.  Of  these,  the  most  im¬ 
portant  is  the  Chalcid  four-winged  fly  ( Semiotellus  destructor,  Plate 
1,  fig.  i,  much  enlarged),  which  infests  the  flaxseed;  and  the  egg- 
parasite  ( Platyy aster ,  fig.  1). 
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4.  By  sowing  a  part  of  the  wheat  early,  and  if  affected  by  the 
fly,  plowing  and  sowing  the  rest  after  September  20,  the  wheat  crop 
may  in  most  cases  be  saved.  It  should  be  remembered  that  the 
first  brood  should  be  thus  circumvented  or  destroyed  in  order  that 
a  second,  or  spring,  brood  may  not  appear. 

5.  If  the  wheat  be  only  partially  affected,  it  may  be  saved  by 
fertilizers  and  careful  cultivation ;  or  a  badly  damaged  field  of  win¬ 
ter  wheat  may  thus  be  recuperated  in  the  spring. 

6.  Pasturing  with  sheep,  and  consequent  close  cropping  of  the 
winter  wheat  in  November  and  early  December,  may  cause  many 
of  the  eggs,  larvae  and  flaxseeds  to  be  destroyed ;  also,  rolling  the 
ground  may  have  nearly  the  same  effect. 

7.  Sowing  hardy  varieties.  The  Underhill  Mediterranean  wheat, 
and  especially  the  Lancaster  variety,  which  tillers  vigorously,  should 
be  sown  in  preference  to  the  slighter,  less  vigorous  kinds  in  a 
region  much  infested  by  the  fly.  The  early  (August)  sown  wheat 
might  be  Diehl ;  the  late  sown,  Lancaster  or  Clawson. 

8.  Of  special  remedies,  the  use  of  lime,  soot  or  salt  may  he 
recommended,  also  raking  off  the  stubble ;  but  too  close  cutting  of 
the  wheat  and  burning  the  stubble  are  of  doubtful  use,  as  this  de¬ 
stroys  the  useful  parasites  as  well  as  the  flies. 


LIST  OF  PLANTS 


Injured  by  Insects  mentioned  in  this  Report,  with  the  Scientific  names  of  the  Species  by  which  each  is  Injured, 
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Plants.  Insects. 

Acer  dasycarpum . Agrotis  C- nigrum. 

Acerates . Danais  archippus. 

Actinomeris . Lycaena  pseudargio- 

lus. 

Actinomeris,  helian- 

thoides . Militaea  tharos. 

Actinomeris  squarrosa. Eresia  texano. 

Phiciodes  nycteis. 

Ailanthus . Attacus  (Samia)  cyn- 

thia. 

Alder . Notodonta  concinna. 

Altlue  rosce . Pyrameis  huntera. 

Ambrosia  artemisicefo- 

lia . Telesilla  cinereola. 

Leucartia  acraea. 

American  Elm  (see  Elm,  American.) 
American  Ivy  (see  Ivy,  American.) 
American  Larch  (see  Larch,  American.) 

Amorplia . Hyperchiria  io. 

Ampelopsis  quinquefolia  (see  Virginia 
creeper.) 

Anise . Papilio  asterias. 

Antirrhinum  canaden¬ 
sis . Jueonia  lavinia. 

Apocynum  androscemifolium  (see  Dog-bane) 
Apocynum  cinnabinum  (see  Indian  Hemp.) 

Apple . Acrobasis  nebulo. 

Acronycta  oblinita. 
Agrotis  scandens. 
Anisopteryx  pometa- 
ria. 

Apatela  oblinita. 
Carpocapsa  porno- 
nella. 

Catocala  grynea. 
Clisiocampa  ameri- 
cana. 

Clisiocampa  sylva- 
tica. 

Coelodasys  unicornis 
Datana  ministra. 
Deilephila  lineata. 
Gastropacha  ameri- 
cano. 

Hyperchiria  io. 
Hyphantria  textor. 
Lethea  gordius. 
Limenitis  disippus. 
Loxotsenia  rosa- 
ceana. 


Plants.  Insects. 

Apple . ■ . Notodonta  concinna. 

Orgyia  leueostigma. 
Papilio  turnus. 
Parorgyia  parallela. 
Phoxtopteris  nebe- 
culana. 

Samia  cecropia. 
Telea  polyphemus. 
Tolpe  velleda. 
Tremex  columba. 
Xyleutes  robiniae. 

Aquilegia  canadensis  .  .Nisoniades  juvenalis 
Aristotochia  serpenta- 

ria . Papilio  philenor. 

Aristotochia  silphi . Papilio  philenor. 

Aristotochia  tome  n  - 

tosa . Papilio  philenor. 

Asclepias  (see  Milkweed.) 

Ash . Attacus  prometheus. 

Clisiocampa  sylva- 
tica. 

Daremma  brontes. 
Deludia  jasminea- 
rum. 

Halesidota  caryae. 
Hyperchiria  io. 

Ash,  Mountain . Apatela  occidentalis. 

Ash,  Prickly . Chrysophanus  thoe. 

Papilio  cresphontes. 

Aspen . Limenitis  arthemis. 

Aster . Melitaea  tharos. 

Phyciodes  harrisii. 
Phyciodes  nycteis. 
Phyciodes  tharos. 

B 

Balm  of  Gilead . .Egeria  tiliag. 


Hyperchiria  io. 

Balsam . Hyperchiria  io. 

Baptisia . Hyperchiria  io. 

Barberry . Samia  cecropia. 

Basswood . Attacus  polyphemus. 

Datana  ministra. 
Limenitis  arthemis. 

Bean . Ceramica  picta. 

Spilosoma  virginica. 
Thecla  humuli. 

Bean,  Wild  (see  Desmodium  dillenii.) 

Beech . Actias  luna. 

Beets . Spilosoma  virginica. 


*  Note.— To  be  used  as  follows:  When  the  reader  finds  an  insect  injuring  a  plant  he 
finds  the  name  of  the  plant  in  this  list;  opposite,  in  the  right  hand  column,  are  the  names 
of  the  species  injuring  it.  Referring  to  these  names  in  the  General  Index,  he  can  find 
where  they  are  described  in  the  report.  The  scientific  names  of  plants  are  in  italics. 
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Plants.  Insects. 

Bignonia  radicans  (see  Trumpet-creeper.) 

Birch . Actias  luna. 

Attacus  polychemus. 
Datana  mmistra. 
Kyperehiria  io. 

Blackberey . ^Egeria  rubi. 

Black-cherry  (see  Cherry,  black.) 

Black  Locust  (see  Locust,  black.) 

Black  Walnut  (see  Walnut,  black.) 

Blueberry . Attacus  polyphemus 

Blue  Yerrain  (see  Verbena  hast ata.) 
Bcehmeria  (see  False  nettle.) 

Bcehmeria  cylindrica. .. Pyrameis  atalanta. 

Buck-wheat . Deilephila  lineata. 

Burdock . Ceramica  picta. 

Plusia  preeationis. 
Pyrameis  cardui. 
Pyrameis  liuntera. 
Pyrrarctia  isabella. 

Burdock,  Yellow . Ceramica  picta. 

Bush,  Honeysuckle  (see  Honev  suckle  Bush.) 

Butternut . Citheronia  reealis. 

Hyphantria  textor. 
Selanria  juglandis. 
Spilosoma  virginica. 

Buttonwood . . Halesidota  tessel- 

laris. 

Burr  Oak  (see  Oak.Burr) 


C 


Cabbage . Agrotis  messona. 

Mamestra  subjuncta. 
Pieris  oleracea. 
Pieris  protodice. 
Pieris  rapae. 

Plusia  brassicae. 
Spilpsoma  virginica. 

Carraway . Papilio  asterias. 

Carduus . Pyrameis  cardui. 

Pyrameis  huntera. 

Carrot . Papilio  asterias. 

Cassia . Callydrias  eubule, 

Terias  nicipne. 

Catalpa . Sphinx  catalpm. 

Cedar . Thecla  smilacis. 

Celery . Papilio  asterias. 

Celtis  occidentalis  (see  Hackberry). 

Checkerberr  v . Coelodasy  s  unicornis 

Chelone  glabra . Meliteea  phaeton. 

Cherry . Anisopteryx  pome- 

tar  i  a. 

Apatela  occidentalis 
Clisiocampa  ameri- 
cana. 

Datana  ministra. 
Hyphantria  textor. 
Loxotaenia  rosace- 
ana. 

Papilio  turnus. 
Selandria  cerasi. 

Cherry,  Choke  (see  Choke  Cherry). 

Cherry,  Wild . Abia  cerasi. 

Attacus  cecropia. 
Attacus  prometheus. 
Thecla  titus, 

Chestnut . Apatela  americana. 

Apatela  hamamelis. 

Chionanthus . Sphinx  kalmise. 

Choke  Cherry . Attacus  cecropia. 

Attacus  polyphemus 
Hyperchiria  io. 

Cimicifuga  racemosa. . . Lycaena  pseudargi- 

olus. 

Cireium . Pyrameis  cardui. 

Pyrameis  huntera. 
Cladium  effusum  (see  Saur-grass). 


Plants.  Insects. 

Clitoria  mariana . Eudamus  proteus. 

Clover . Arctia  isabella. 

Callydrias  eubule. 
Colias  caesonia. 
Colias  eury theme. 
Hvpena  scabra. 
Hyperchiria  io. 
Terias  lisa. 


Terias  nicippe. 

Clover  Hay . Asopia  farinalis. 

Cnicus . Pyrameis  cardui. 

Pyrameis  huntera. 

Convolvulus . Spilosoma  virginica. 

Corn . Acronycta  obiinita. 


Agrotis  messoria. 
Arctia  arge. 

Arctia  phalerata. 
Army-worm. 
Ceramica  Dicta. 
Diabrotica  longi- 
cornis. 

Empretia  stimulea. 
Gortyna  nitela. 
Heliothis  armigera. 
Hyperchiria  io. 
Laphygma  frugi- 
perda. 

Leucania  unipuncta. 
N  ephelodes  violans. 
Spilosoma  virginica. 

Cotton . Hyperchiria  io. 

Thecla  poeas. 

Cottonwood . Apatela  lepusculina. 

iEgeria  asilipennis. 

Crab-apple . Loxotasnia  rosace- 

ana. 

Pyrorgyia  parallela. 
Xyleutes  robinim. 

Cranberry . Pristiphora  identi- 

dem. 

Crataegus  (see  Hawthorn). 

Crotalaria  (see  Rattlebox). 

Croton  capitatum  (see  Wild  Sage). 

Currant . iEgeria  tipulifornns. 

Attacus  cecropia. 
Gortyna  nitela. 
Grapta  progne. 
Hyperchiria  io. 
Nematocampa  fila- 
mentaria. 

Nematus  ventricosus 
Pristiphora  grossu- 
1  arias. 

Pristiphora  rufipes. 
Spilosoma  virginica. 
Currant,  Wild  Black — iEgeria  cauclata. 
Cypress . . Agrotis  ypsilon. 


D 


Dandelion . Arctia  isabella. 

Plusia  preeationis. 

Besmodinm  dillenii _ Eudamus  bathyllus. 

Bill . Papilio  asterias. 

Diplopapus  umbellatus . Phyciodes  harrisii. 

Dogs-bane . Danais  archippus. 

Euchaetes  collans. 

Dogwood . Hyperchiria  io. . 

Notodonta  concinna. 
Dutchman’s  Pipe . Papilio  philenor. 


£ 


Elder . Attacus  cecropia. 

Elm . Anisopteryx  pome- 

taria. 
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Plants.  Insects. 

Elm . Apatela  americana. 

Arctia  phalerata. 
Attacus  polyphemus. 
Grapta  comma. 
Grapta  interroga- 
tionis. 

Halesidota  caryae. 
Hyperchiria  io. 
Hyphantria  textor. 
Orgyia  leucostigma. 
Tolpe  velleda. 
Tremex  columba. 
Vanessa  antiopa. 

Elm,  American . Cimbex  laportei. 

Grapta  interroga- 
tionis. 

Grapta  progne. 

Epilobium  coloratura. . . Eudryas  unio. 
Eupatorium  ccelestinum  Theclatitus. 

Evening  Primrose  (see  Frimrose,  Evening). 


Plants.  Insects. 

Grass . Leucania  phragmiti- 


dicola. 

Leucania  pseudar- 
gyria. 

Leucania  unipuncta. 
Neonympha  eurytris 
Nephelodes  violans. 
Pamphila  mystic. 
Pamphila  peckius. 
Pamphila  phylaeus. 
Pamphila  sassacus. 
Pseudoglossa  lubri- 
callis. 

Satyrus  nephele. 
Scepsisfulvicollis. 

Ground  Cherry . Macrosila  Carolina. 

Gum,  sweet . Attacus  prometheus. 

Eacles  imperialis. 


H 


F 


Fennel,  Sweet . Papilio  asterias. 

Fern,  Sweet . Hyperchiria  io. 

Feverwort . Sesia  diffinis. 

Fir . Lophyrus  abietis. 

Fraxinus  (see  Ash). 

Fraxinus  americana _ Daremma  brontes. 

Fraxinus  platycarpus ..Daremma  brontes. 
Fraxinus  simplicifolia . Daremma  brontes. 

Fringe-tree .  Sphinx  kalmise. 

Frostium  (misprint  for  Triostium). 


G 


Geranium . Spilospma  virginica. 

Gerardia  purpurea  _ Junonia  lavinia. 

Gerardia  tenuifolia . Junonia  lavinia. 

Glycine . Eudamus  bathyllus. 

Gnaphalium . Pyrameis  cardui. 

Pyrameis  huntera. 

Gooseberry . iEgeria  tipuliformis. 

Grapta  faunus. 

•  Limenitis  Ursula. 

Nematus  ventricosus 
Pristiphora  grossu- 
lariae. 

Pristiphora  rufipes. 

Gooseberry,  wild . Grapta  progne. 

Grape . Acoloithus  ameri¬ 

cana. 

Acoloithus  falsarius. 
Acronycta  oblinita. 
iEgeria  polistiformis 
Agrotis  scandens. 
Alypia  octomaculata 
Arctia  phalerata. 

.  Choerocampa  pam- 

pinatrix. 

Deilephila  chamoe- 
nerii. 

Deilephila  lineata. 
Eudryas  grata. 
Eudryas  unio. 
Mamestra  distincta. 
Philampelus  ache- 
mon. 

Philampelus  pan- 
dorus. 

Psychomorpha  epi- 
menis. 

Selandria  vitis. 
Thyreus  abbottii. 

Grass . Agrotis  c-nigrum. 

Arctia  phalerata. 
Army-worm. 
Chytolita  morbidalis 
Ctenucha  virginica. 
Drasteria  ereclitea. 


Hackberry 


Hawthorn . 

Hay  (see  Clover  Hay). 
Hazel . 


Hedysarum 
Helianthus 
Hickory.  ... 


.Apatela  rubricoma. 
Apatura  celtis. 
Apatura  clyton. 
Apatura  herse. 
Sphinx  drupifera- 
rum. 

.Sesia  thysbe. 

.Acronycta  oblinita. 
Chytolita  morbidalis 
Coelodasys  unicornis 
Datana  ministra. 
Halesidota  tessel- 
laris. 

Hyperchiria  io. 
Nematocampa  lila- 
mentaria. 

Telea  polyphemus. 
.Eudamus  bathyllus. 
.Pyrameis  huntera. 
.Actias  luna. 

Attacus  polyphemus 
Citlieronia  regalis. 
Clisiocampa  sylvat- 
ica. 

Datana  ministra. 
Halesidota  caryae. 


Hyphantria  textor. 
Nematocampa  fila- 
mentaria. 

Pyropliila  pyramid- 
oides. 

Selandria  caryae. 

Holly . Thecla  strigosa. 

Honey-locust . Attacus  polyphemus 

Honeysuckle  Bush _ Sesia  diffinis. 

Honeysuckle,  Tartar¬ 
ian . Abia  capnfoln. 

Sesia  diffinis. 

Hop . Grapta  comma. 

Grapta  interroga¬ 
tions. 

Hypena  evanidalis. 
Hyperchiria  io. 
Pyrameis  atalanta. 
Thecla  humuli. 

Horsechestnut . Loxotaeni  rosaceana 

Orgyia  leucostigma. 
Parorgyia  parallela. 

Horse-radish . Pieris  oleracea. 

Pieris  rapae. 


I 

Indian  corn  (see  corn).  . 

Indian  hemp . Botis  penitahs. 

Euchsetes  collars. 
Indigo,  Wild  (see  Baptisia). 

Ivy,  American . Philampelus  ache- 

mon. 
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J 

Plants.  Insects. 

Juniper . Dapsila  rutilana. 

Eacles  imperialis. 


Kalmia  (see  Laurel). 

Knotgrass  (see  Polygonum  aviculare.) 

Li 

Lappa  major . Pyrameis  cardui. 

Pyrameis  huntera. 

Larch . Orgyia  leucostigma. 

Larch,  American . Samia  Columbia. 

Larix  americana  (see  Larch,  American). 

Laurel . Sphinx  kalmiae. 

Lepidium  virginianum  (see  Pepper  Grass). 

Lespedeza . Hyperchiria  io. 

Lespedeza  capitata . Lycaena  comyntas. 

Lichens  (see  Moss  on  Oaks). 

Lilac . iEgeria  syringae. 

Daremma  undulosa. 
Papilio  ajax. 
Pyrophila  pyramid- 
oides. 

Spilosoma  virginica. 
Sphinx  chersis. 

Lime  tree . Grapta  interroga¬ 

tions. 

Linden . Apatela  americana. 

Liquidamber  (see  Gum, Sweet). 

Selandria  tiliae. 

Locust,  Black . Datana  ministra. 

Eudainus  tityrus. 
Hyperchiria  io. 
Xyleutes  robiniae. 

Locust,  Honey  (see  Honey  Locust). 

Locust,  Viscid . Eudamus  tityrus. 

Lonicera  ciliata . Meliteea  phaeton. 

Lupine . Colias  eurytheme. 

Lupine,  Blue . Utetheisa  bella. 


Plants.  Insects. 

Nettle . Grapta  interroga¬ 

tions. 

Grapta  milberti. 
Nettle,  False . Grapta  comma. 

O 

Oak . Apatela  occidentalis 


Attacus  polyphemus 
Catocala  lineata. 
Clisiocampa  sylva- 
tica. 

Datana  ministra. 
Dryocampa  pellu- 
cida. 

Dryocampa  sena- 
toria. 

Dryocampa  stigma. 
Eacles  imperialis. 
Eucronia  maia. 
Halesidota  tessel- 
laris. 

Hyperchiria  io. 
Hyphantria  textor. 
Limenetis  disippus. 
Orgyia  leucostigma. 
Parorgyia  clintonis. 
Parorgyia  parallela. 
Perophora  melshei- 
merii. 

Pyrophila  pyramid- 
oides 

Thecla  m-album. 
Thecla  titus. 

Tolpe  velleda. 
Tortrix  fervidana. 
Tremex  columba. 
Xyleutes  robiniae. 


Oak,  Burr . Thecla  strigosa. 

Oak,  Scrub . Limenitis  Ursula. 

Oats . Army- worm. 


Leucania  unipuncta. 
Oenothera  biennis  (see  Primrose,  Evening). 


M 

Malvacea . Pyrameis  cardui. 

Maple . Agrotis  c-nigrum. 

Apatela  americana. 
Attacus  polyphemus 
Eacles  imperialis. 
Hyphantria  textor. 
Limacodes  laticlavia 
Orgyia  leucostigma. 
Samia  cecropia. 

Maple,  Silver . Dryocampa  rubi- 

cunda. 

Maple,  Soft . .Egeria  acerni. 

Dryocampa  rubi- 
cunda. 

Meadow  Hue . Calpe  canadensis. 

Melon . Deilephila  lineata. 

Milkweed . Danais  archippus. 

Mint,  Mountain . Pholisora  Catullus. 

Monardia  (see  Mint,  Mountain. 

Morning-glory . Microsila  cingulata. 

Moss  (on  Oaks) . Hypropepia  fucosa. 

Mountain  Ash  (see  Ash,  Mountain). 

Mustard . Pieris  oleracea. 

Pieris  protodice. 
Pieris  rapae. 

Plusia  brassicae. 


N 

Nettle . Grapta  comma. 


P 

Parsley . Papilio  asterias. 

Parsnip . Papilio  asterias. 

Passifiora  coerulae . Agraulus  vanillae. 

Passiftora  incarnata... . Agraulus  vanillae. 

Euptoieta  claudia. 

Passion  flower . Agraulus  vanillae. 

Pawpaw . Papilio  ajax. 

Pea . Ceramica  picta. 

Colias  eurytheme. 
Spilosoma  virginica. 

Peach . iEgreria  exitiosa. 

Anisopteryx  pome- 
taria. 

Arctia  phalerata. 
Clisiocampa  sylvat- 
ica. 

Prodenia  lineatella. 

Pear . JEgeria  pyri. 

Agrotis  c-nigrum. 
Hyphantria  textor. 
Orgyia  leucostigma. 
Selandria  tiliae. 
Tremex  columba. 

Pepper  grass . Arctia  phalerata. 

Persimmon . Actias  luna. 

Citheronia  regalis. 

Phaseolus  perennis . Argotis  c-nigrum. 

Pine . Lycaena  comyntas. 

Eacles  imperialis. 
Lophyrus  abietis. 
Platycerura  furcilla. 
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Plants.  Insects. 

Pine . Thecla  niphon. 

Urocerus  albicornis. 

Pine,  white . Lophyrus  abbottii. 

Sphinx  harrisii. 

Pinus  palustris . Sphinx  coniferarum. 

Pinus  strobus . (See  Pine,  White.) 

Plantain . Arctia  arge. 

Arctia  isabella. 
Arctia  phalerata. 
Ecpantheria  scrib- 
onia. 

Melittea  phaeton. 
Plusia  precationis. 
Spilosoma  virginiea. 
Acrobasis  nebulo. 

Plum . Actias  luna. 

Algeria  exitiosa. 
JEgeria  pictipes. 
Apatela  occidentalis. 
Apatela  superans. 
Attacus  cecropia. 
Attacus  cynthia. 
Clisiocampa  ameri- 
cana. 

Coelodasys  unicor¬ 
nis. 

Limenitis  disippus. 
Notodonta  concinna. 
N otodonta  unicor¬ 
nis. 

Orgyia  leucostigma. 
Parorgyia  parallela. 
*  Sphinx  drupifera- 

rum. 

Plum,  Wild . Thecla  titus. 

Podophyllum . Euptoieta. 

Polygonum . (See  Smart- weed.) 

Polygonum  aviculare. . . Arctia  phalerata. 

Poplar . Apatela  americana.. 

Attacus  polyphemus 
Clisiocampa  sylvat- 
ica. 

Gastropacha  ameri¬ 
cana. 

Hyperchiria  io. 
Limenetis  disippus.. 
Smerinthus  modes- 
tus. 

Vanessa  antiopa. 

Populus  candicans . JEgeria  tiliae. 

Populus  monilifera . JEgeria  asilipennis. 

Populus  tremuloides _ Cossus  centerensis. 

Potato . Gortyna  nitela. 

Prickly  Ash . (See  Ash,  Prickly.) 

Primrose,  Evening . Arctia  phalerata. 

Privet... . Daremma  undulosa. 

Pumpkin . JEgeria  cucurbitae. 

Purslane . Deilephila  leneata. 

Q 

Quince . Datana  ministra. 

Attacus  polyphemus 

R  ' 

Radish . Plusia  brassicae. 

Ragweed . Leucarctia  acraea. 

Telesilla  cinereola. 

Raspberry . JEgeria  rubi. 

Prodenia  lineatella. 
^  ,  Selandria  rubi. 

Rattle-box . Utetheisa  bella. 

Bibes  floridum . JEgeria  caudata. 

Bobinia  pseudacacia. .  .(See  Locust.  Black.) 

Bosa  blanda . (See  Rose,  Wild.) 

Rose . Attacus  polyphemus 

Clisiocampa  sylvat- 
ica. 

Empretia  sdmulea. 
Loxotaenia  rosace- 
ana. 

Orgyia  leucostigma. 


Plants.  Insects. 

Rose.  . Selandria  rosae. 

Rose,  Wild . Penthina  nimbatana 

S 

Sage,  Wild . Paphia  glycerium. 

Salsify . Prodenia  lineatella. 

Sassafras . Attacus  prometheus. 

Hyperchiria  io. 

„  Papilio  troilus. 

Saur-grass . Pamphila  palatka. 

Sedge . Satyridae. 

be  dam . Euptoieta  claudia. 

benecio . Pyrameis  cardui. 

^  Pyrameis  huntera. 

^enn^ . - . Terias,  nicippe. 

Smartweed . . Acronycta  oblinita. 

Arctia  phalerata. 
Arsilonclie  henrici. 
Ceramica  picta. 
Clirysophanus  am- 
ericanus. 

..  Spilosoma  virginiea. 

Smilax . Thecla  smilacis. 

Snake-root,  V  irginia. . .Papilio  philenor. 

Snowberry . Hyperchiria  io. 

Sesia  tenuis. 

Sesia  thysbe. 

Sorrel . Chrysophanus  am- 

ericanus. 

„  .  ,  Spilosoma  virginiea. 

Spice  bush . Attacus  prometheus. 

Papilio  troilus. 

Spiraea . Eucronia  maia. 

Spruce . Lophyrus  abietis. 

0  .  Orgyia  leucostigma. 

Squash . JEgeria  cucurbitae. 

Strawberry . Emphytus  macula- 

tus. 

Nematocampa  fila¬ 
ment  aria. 

Sumac . Citheronia  regalis. 

Datana  ministra. 

„  „  Datana  perspicua. 

Sunflower . Ecpantheria  scrib- 

onia 

0  _  _TT>1 ,  Spilosoma  virginiea. 

Sunflower,  Wild . Geleehia  flavocos- 

_  tella. 

Swamp  Button-bush  ...(See  Button-bush, 
„  Swamp.) 

Sweet  Fennel . (See  Fennel,  Sweet.) 

Sweet  Fern . (See  Fern,  Sweet.) 

Sweet  Gum . (See  Gum,  Sweet.) 

Sweet  potato . Macrosila  cingulata. 

Sycamore . Attacus  polyphemus 

.  Tremex  columba. 

Sylibum  marianum . Pyrameis  cardui. 

„  7  Pyrameis  huntera. 

Symphoricarpus . (See  Snowberry.) 

Sy  ring  as . (See  Lilac.) 

T 

Tartarian  Honeysuckle(See  Honeysuckle, 

.  ,  Tartarian.) 

Thistle . Pyrameis  cardui. 

Pyrameis  huntera. 

I  horn . Attacus  polyphemus 

Datana  ministra. 
Datana  perspicua. 
Papilio  turnus. 

Tobacco . Agrotis  ypsilon. 

Macrosila  Carolina. 
Macrosila  5-macula- 
ta. 

Tomato . Agrotis  ypsilon. 

Gortyna  nitela. 
Macrosila  Carolina. 
Macrosila  5-macula- 
ta. 

Triostium  perfoliatumA See  Feverwort.) 
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Plants.  Insects. 

Trumpet  creeper . Psychomorpha  epi- 

rnenis. 

Tulip-tree . Attacus  prometheus. 

Turnip. . Deilephila  lineata. 

Picris  oleracea. 
Pieris  rapse. 

Plusia  brassjcae. 

U 

JJrtica . (See  Nettle.) 

JJrtica  dioica . Pyrameis  atalanta. 

JJrtica  urens . Pyrameis  atalanta. 

V 

Vaccinium . Tliecla  irus. 

Verbena . Spilosoma  virginica. 

Verbena  hastata . (See  Vervain.  Blue.) 

Vervain,  Blue . Adisophanes  miscel- 

lus. 

Crambodes  talidifor- 
mis. 

Violet . Argynnis  alcestis. 

Argynnis  aphrodite. 
Argynnis  atlantis. 
Argynnis  bellona. 
Argynnis  cybele. 
Argynnis  diana. 
Argynnis  egleis. 
Argynnis  idalia. 
Argynnis  myrina. 
Euptoieta  claudia. 

Virginia  creeper . Acoloithus  falsarius, 

Phiiampelus  a  c  h  e- 
mon. 

Virginia  creeper . Phiiampelus  p  an- 

dorus. 

Thyreus  abbottii. 
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Vanessa  antiopa. 

Willow,  Heart-leaved.  .Euura  salicis-ovum. 

Euura  orbitalis. 
Euura  salicis-gem- 
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